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Universal Radial Drilling Machine. 


We illustrate herewith the latest and im-| 
proved pattern of Universal Radial Drilling 
machines by the Niles Tool Works of Hamil- 
ton, Ohio. 

This type of radial drill has been manu- 
factured by this company for the past twenty 
years. It has been found very serviceable 
and well adapted for all kinds of work, 
usually done upon machines of its class, and 
has been improved from time to time for the 
purpose of keeping it up to the demands of 
the times. 

As is well known to mechanics who have 
used drills of this type, one of the main diffi- 
culties attending their use is the deflection of 
the arm when the drill head is run out to, or 
near the end of the arm. A long arm unsup- 
ported will spring more or less under heavy 
pressure, and great care must be taken in its 
construction to reduce the deflection to a 
minimum, so as not to affect the work. In 
order to accomplish this, the arm itself must 
be of the stiffest form possible, to resist the 
upward strain, as few joints as possible must 
be introduced, and the sleeve surrounding 
the column supporting the arm must be very 
long and well fitted—features which have 
been attended to in this machine. 
The arm is in form similar to a 
box girder, and is made in one 
piece, the sleeve surrounding the 
column forming a part of the same, 
and a heavy web on the upper side 
resists the upward strain. 

It will be noticed that the arm is 
not made to rotate in a horizontal 
direction—a feature which makes a 
joint between the sleeve and arm 
necessary, and when the arm is 
turned in that way so as to bring 
the drill spindle horizontal or near- 
ly so, the strain imposed by the 
feed is in a direction tending to twist 
the column, and in which there is no 
metal so disposed as to effectually 
resist it; considerations which have 
led the makers to dispense with this 
feature, some of the advantages of 
which are secured by the adjustable 
table. 

The column of the machine is 
set upon rollers in the base, which 
enable the operator to handle the 
machine with the greatest possible 
ease. 

The drill head is so 
that it is in perfect balance, and 
the bolts may be loosened  with- 
out endangering either the machine 
or the operator. The head can be 
moved by a hand wheel on the 
head itself, making it unnecessary to 
go to the end of the arm for that purpose. 

The drill is back-geared, giving eight 
changes of speed, and has a power feed with 
three changes. 

Two sizes are made, the No. 1 having an 
arm five feet long, and a column seven feet 
four inches high, greatest distance from base- 
plate to end of spindle, five feet three inches, 
greatest distance from center of column to 
spindle four feet six inches. The No. 2 has 
an arm six feet long, column eight feet three 
inches high, greatest distance from base-plate 
to end of spindle five feet seven inches ; 
greatest distance from center of column to 
spindle, five feet seven inches. 
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of Circulation in Steam 
Boilers on the Quality of the Steam. 


By Geo. H. Barrvus, Boston, MAss. 


PRESENTED AT THE NASHVILLE 


MEETING OF MECHANICAL ENGINEERS. 


A somewhat remarkable experience upon 


this subject has occurred to the writer, in 
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The heating apparatus was constructed on 
the low-pressure gravity return system. The 
total extent of radiating surface amounted to 
900 sq. ft. The lowest point of this surface 
was at a horizontal distance of 100 feet from 
the boiler, measured along the return pipe, 
and this point was 18 in. above the usual 
water line. The highest point was 14 ft. 


above the water line. The main steam sup 
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water from some of the pipes. The action 
was as follows : The boiler was tilled to such 
a point that with a low fire the level of water 
stood at the top of the glass. As soon as the 
fire was started up and steam began to form, 
the water gradually fell, and by the time the 
whole plant was in normal action the water 
had reached the bottom of the glass, which 
was some 12 in. below. At 
there was ample evidence of priming. 


the same time 
The 
pipe 
could be distinctly heard, even when the ob- 
When 


the automatic damper closed and a momentary 


sound of rushing water in the main 
server stood at some distance away. 


check occurred in the production of steam, 
the water came back at a rapid rate and soon 


nearly filled the glass. The radiators and 
circulations farthest from the boiler and 
lowest in elevation filled with water, and 


much trouble arose in freeing them of water 

and making them heat in a proper manner. 
The priming of the boiler was at first at- 
tributed to the presence of oil in the water, 
but repeated blowing off and change of the 
water produced no beneficial result, as it 
should have done if this was the cause of the 
trouble. Two additional steam pipes were 
attached, each a 2-in. pipe, and applied to 
opposite sides of the boiler as high in the 
shell 


pipes entered as far as the tubes, and 


as possible. Each of these 
the upper part was cut away so as 


.o draw steam from above, rather 


than from below. These were both 
connected to the main supply pipe. 
In spite of the distribution in the 
points of discharge which these pipes 
effected, there was no abatement of 
the principal difficulty, 

Under advice the chief in- 
boiler 


from 
insu 
rance Company, the boiler was treat- 
This 


penetrated the whole system of pipes 


spector of a prominent 
ed to a large dose of soda. 


for sev- 
then 
fresh 
failed 
to give relief, although the priming 


and radiators, and worked 
days. The boiler 
off and refilled 


Even this treatment 


eral was 


blown with 


water, 


appeared to be less serious while the 
alkaline liquor was in use. 

Finally a suspicion arose in the 
writer’s mind that the priming was 
due to improper circulation of the 
The 
were laid out 


water, tubes in this boiler 


inside a circle 82 in. 
There 


outside the 


in diameter, was a Clear 
around 
It was thought that 


an increase of this space might im- 


space tubes all 


4 in. in width. 


prove the circulation, and the plug- 
ging up of the outer row of tubes 
was contemplated. Before trying 
this plan, however, it was thought 









connection with a small boiler used for steam 
heating. 

The boiler was of the vertical type, and con- 
sisted of a plain shell (without a water leg) 
40 in. in diameter and 48 in. in height. It 
contained 115 2-in. 4 ft. long. The 
boiler was supported by a brick furnace, 
which contained a grate 33 in, square, placed 
24 in. below the lower head. A smoke bon 
net, having a side flue 12 in. in diameter, car 
ried the gases to a brick chimney close by, 
The side flue con- 


tubes 


which was 40 ft. high. 
tained a damper operated by an automatic 
regulator set to close at a pressure of about 5 
Ibs. The shell was covered with fossil meal. 


ply pipe was a 24-in. pipe, and led off from 
the upper head of the boiler, 
The main return pipe was a14-in. pipe, 
and at a point beyond the check valve it was 
and entered the 
head, A 


were eX 


near one 


side. 


two inches, 
bottom 


increased to 
boiler through the short 
piece of the pipe and the elbow 
posed to the heat of the furnace. 
The upper ends of the tubes in the boiler 
ferrules, the 


were provided with cast-iron 


openings through which were } in. in diame 
ter. 

Soon after the plant was set to work, diffi 
culties began to be encountered in the work 


ing of the boiler and in the return of the 


that the same result might be effected by 


removing some of the ferrules in the cen 
ter of the boiler, so as to centralize the heat 
ing effect of the fire, thereby increasing the 
rapidity of ebullition at the center, while re- 
aucing it at the circumference. Examination 
revealed the fact that these ferrules, as before 
stated, had openings # of an inch in diameter, 
these openings aggregating in area 0.35 sq. 
ft., which bears a ratio to the grate surface 
(7.56 sq. ft.) of 1 to 21.6. 
too small 


This ratio, it must 
be admitted is for efticient boiler 


work, Accordingly, 86 ferrules near the 
the collective area 


0.84 sq. ft., 


center were removed, and 


of the openings increased to 
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which bears a ratio to the grate surface of 1 
to 9. 


The effect of this change wasinstant. The 
priming disappeared at once. The water 
line became nearly constant, the extreme 


variation being reduced to 2 in. 


no further difficulty with draining and heat- | 
ing of the pipes and radiators, and the whole | 
apparatus worked from this time on with per- | 


fect satisfaction, 


It appears that the small area for draft that | 


existed when the ferrules were all in use, 
caused such a distribution of the heat through 
the whole 
ebullition occurred through the whole body 
This interfered with the natural 


circulation of the water, and the result was a 


number of tubes, that an active 


of water. 


commotion which caused the water to boil 
over into the steam pipe. The concentration 
of the heat at the center of the boiler, in the 
manner pointed out, changed this disordered 
condition, produced an easy circulation, and 
furnished a complete remedy for the whole 
trouble. 

The amount of water-heating surface in the 
boiler is approximately 120 sq. ft., and this 
suffices to warm the building in a proper 
manner in the coldest weather. The building 
is a church, having wooden walls, and it 
contains some 160,000 cubic ft. of space. 

a oe 
Abstract of Papers Presented at the 

Nashville Meeting of the Mechanical 

Engineers. 

L. 8. Randolph paper on 
‘‘Strains in Locomotive Boilers.” He laid 
stress on the fact that has troubled railroad 
master mechanics for years, viz.: the differ- 


presented a 


ence in expansion between the shell and the 
fire box sheets. Following this up, he shows 
the effect of unequal expansion on the boiler 
generally, concluding as follows : 

The writer's experience has shown that in 
nearly every case the failure of boilers isdue, 
except where corroded by bad water, to 
failures of metal, from repeated straining 
beyond the elastic limit by difference in rates 
of expansion and contraction, 

So far the use of large easy curves for flanges 
and very soft metal throughout the boiler 
are the only methods that have met with 
anything like success in overcoming. this 
difficulty. Corrugated flues and fire boxes 
would probably save a great deal of the 
trouble, but they are open to objection, 
especially where the coal used contains much 
sulphur, on account of corrosion caused by 
soot and ashes lying in the corrugations. 





‘The Mechanical Signiticance of Viscosity 
Determinations of Lubricants” 
of a paper presented by James E. Denton. 


was the title 


In this the author described different viscos- 
ometers—that is, instruments for measuring 
the viscidity of oils. The author detailed ex- 
periments in lubricating the slide of an up- 
right engine with different qualities of oil, 
from which the following conclusions were 
reached : 

From the experiments with the engine slide 
described, it appears that the possible saving 
in the oil consumption necessary for mini- 
mum wearing away of the rubbing surfaces, 
due to the difference in viscosity, proves that 
the most economical lubricant is the oil of 
the greatest viscosity, which will permit the 
oil to be fed, wherever the loss of power in 
friction is an element of inferior importance, 
as is the case in all heavy machinery. 

“Notes on Warming Railroad Cars by 
Steam” was presented by Wm. J. Baldwin. 

In this paper the author detailed some 
experiments on the Long Island Railroad, 


There was | 
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| which is taper on the outside, to fit the hole 
in the crank, and inside, to fit the pin. This 
wedge ring is drawn into its place by an in- 


| ternally threaded ring or nut, which screws 
on to the end of the pin, so that when it is 
tightened it draws the pin against its shoulder 


at the same time that it tightens the annular 
wedge. 

‘* Automatic Regulator for Heating Appar- 
by J. T. Hawkins. 
hot water heating, but 
makes the statement, which will be recognized 
as a fact, that there has not heretofore been any 


atus’’ was presented 


The writer favors 


means of automatically regulating the heat 
He then goes on to 


| within reasonable limits. 
| describe an apparatus which he has devised ; 
lit is a helical coil thermostat surrounding the 
| return pipe from radiator, This thermostat 
is made of two strips of metal, having widely 
different co-efficients of expansion, soldered or 
brazed together. The more expansible metal 
is on the inside, and the less expansible out- 
side. By the use of suitable levers and con- 
necting mechanism this is made to govern the 
damper. Of this the author says : 


In this construction it will be obvious that 
the expansible helix, having the more expan- 
sible metal exposed to the fluctuations of the 
temperature of the pipe within it, while the 
less expansible one is in contact with the sur- 
rounding air, and therefore only partially 
heated by conduction from the inner one, will 
undergo a considerably greater straightening 
or unwinding for a given elevation of tem- 
perature of the pipe within it than if it were 
merely immersed wholly in the medium 
whose variation of temperature was to operate 
upon it, as with the ordinary thermostat. 

The helical thermostat is shown as sur- 
rounding a return pipe, but it will be equally 
efficient, and is generally most desirable, if 
placed upon an ascending or delivery pipe ; 
the only difference being that in one case the 
regulation is made to conform to the fluctua- 
tions of the temperature of the water passing 
from the heater to the radiator, and in the 
other that of the water returned from the 
radiator to the heater. 

As in the gravity, or open hot-water system, 
there is generally required to be a separate 
return and delivery pipe connecting each ra- 
diator with the heater, it would be desirable 
to attach this apparatus to either the delivery 
or return pipe of the principal radiator in the 
house, so that the temperature of the entire 
house will be governed by that of its princi- 
pal apartment. 

‘*Memoranda on 
Compound Engine 
by Geo, H. Barrus. 
gine, the paper says : 

The diameter of the high pressure cylinder 
was 26 inches ; that of the low pressure cylin- 
der, 48 inches, and the stroke of both was 60 
inches. Steam was furnished by Harrison 
sectional boilers, after first passing through 
an ample sized steam drum. The exhaust 
steam was condensed in a surface condenser, 
the circulating water for which was supplied 
by a duplex steam pump having steam cyl- 
inders 9 inches diameter, water cylinders 10 
inches diameter, both 12 inches stroke, which 
also exhausted into the condenser, The en- 
gine was fitted with a connected air pump 
which discharged the condensed water into a 
hot well consisting of a large rectangular tank. 
The intermediate receiver was drained by a 
trap which discharged into the hot well. The 
engine was of the Corliss type. The gover- 
nor operated on the cut-off of the high pres- 
sure cylinder. This had no connection with 
the cut-off of the low pressure cylinder, which 
was arranged so as to be fixed at any desired 
point. 


the Performance of a 
was the title of a paper 
Descriptive of this en- 


” 


The engine was run at 52.3 revolutions per 
minute, and developing 606 indicated horse- 
the con- 
sumption of steam was 16.28 lbs. per in- 
For 


power, with boiler pressure 94 Ibs.; 


dicated horse-power per hour. ° de- 





the experiments being made for the purpose | 
of determining the quantity of steam re-| 
quired for warming a car ; also to determine | 
the rate of cooling of a car after the steam | 
was shut off. The author says : 





The deductions to be drawn from the ex- | 
periment in general is (1) that two square feet | 
of surface per running foot of car is more | 
than ample for warming. (2) That each | 
square foot of surface requires heat equiva- | 
lent to about two heat units for each degree 
the air is colder than the heater. 

“A New Method of Inserting Crank | 
Pins” was the title of a paper by C. C. Col-| 
lins. 

That part of the pin which enters the crank | 
is turned taper, smallest at the back end, and | 


| 


the hole in the crank is taper the other way 





(largest at the back), so when the pin is in- | 
serted, there is an annular wedge-shaped space | 
all around it, which is filled by a split ring, | 


termining the steam used, the condensed water 
discharged from the surface condenser was 
measured, 

In ‘‘ River Practice of the West,” Jno, M. 
Sweeney gives an interesting account of the 
construction and machinery of Western river 
boats. Speaking of the engines of these 
boats, he says : 

Probably no single feature of the engine | 
has received so much unfavorable criticism 
as the lever valve gear ; while in reality it is 
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conditions as often occur ; these in turn per- 
ceptibly vary the distances between the center 
of the main shaft and ‘‘rock shaft.” Now 
the lever valve gear allows this variation 
without seriously affecting the timing of the 
valve movement; no other form of valve 
arrangement gives this very necessary quality 
of stretching. The writer was at one time 
employed to place on a side-wheel boat a pair 
of engines 24” diameter, 48’ stroke, slide 
valve. The valve gear was very carefully 
made and adjusted ; a stationary link with 
shifting block was used; engines indicated 
with excellent results; angularity of con- 
necting rod even was adjusted—something 
probably never before undertaken on a boat 
of like class. On first trials, and after going 
into active service, these engines gave every 
satisfaction, but soon began to cut capers, re- 
fused to ‘‘ handle” properly, hung on centers, 
and would not ‘‘ back,” particularly when 
the momentum of the boat was on ahead. 
An examination showed serious derangement 
of the valve timing, due to incorrect length 
of eccentric rods. A readjustment of the 
rods relieved the difficulty, but it became 
necessary to make changes in the lengths of 
the rods almost daily, covering a period of 
about 90 days, when, the river becoming too 
low, the boat retired from service. Upon 
the resumption of navigation some 40 days 
later, the engine would not turn over until a 
radical adjustment of the rods was made, 
and when corrected they were found to be in 
nearly their original position, and the total 
change of the length of each rod was 14 
inches, the distance from the center of main 
shaft to the link being about 14 feet. This 
was an exceptional case; a combination of 
circumstances, a very light boat, the link 
suspended just at the point where the greatest 
variation occurred, made it so; but it shows 
what may and does happen to such valve 
gears applied to the class of boats under dis- 
cussion. 

In ‘‘A Plea for the Printing Press in 
Mechanical Engineering Schools,” John T. 
Hawkins reasons strongly in favor of instruc- 
tion in that direction. Amongst other perti- 
nent things he says : 

The writer feels—and his experience sus- 
tains him in it—that the printing press has 
received too little special consideration or 
study at the hands of our professors and in- 
structors in mechanical engineering, and that, 
with greater attention given, and more im- 
portance attached to it, they would be likely 
to open up an extensive field which the 
graduate may profitably enter, and from 
which he is now, in a great degree, excluded, 
for the reason that the printing press, as one 
of the most prominent specialties in mechani- 
cal engineering, is given little, if any, more 
attention at school than is involved in the 
study of the more abstract subjects which he 
may subsequently apply to it, if opportunity 
offers. 

A graduate, entering an establishment in 
which steam, electric, hydraulic and textile 
machinery, or even such as hoisting, crush- 
ing, and grinding machines and machine 
tools are produced, has the advantage of 
already having some knowledge of what may 
be called the technics of the particular 
branch he has adopted ; but the printing 
press manufacturer finds none so well pre- 
pared to commence in his field, because of 
the lack of consideration given it as a special 
study, while probably a more important 
branch, and involving the refinements of 
mechanical study more than any above- 
mentioned, with the exception of the steam 
engine and electricity. The writer believes 
that the manufacturer of printing machinery, 
in common with the young mechanical 
engineer graduate, suffers to-day because of 
the above facts, and that the printing press is 
losing much of the talent fostered and 
acquirements gained in our best mechanical 
schools, because of the comparatively cold 
shoulder it receives as a desirable branch of 
special study by them. 

in . ae. amin 

Building, in referring to the manufacture 
of sash weights from scrap tinned iron, old 
cans, etc., after noting the difficulty in melt- 
ing such scrap safely, concludes : ‘‘ The sash 
weights produced [from scrap] are of a su- 
perior quality.” There is an opinion that 
the quality of sash weights is measured—out- 
side of their form and 
attaching the cord—by their avoirdupois. 
Just what the tin scrap of which they are 
made has to do with this is something that 


the convenience for 


Building should explain, 


_ . 7—p>e — 





better titted for the requirements of the 
service than any other, and in support of this | 
statement it may only be necessary to call | 
the attention of our engineers, who are of the | 
opinion that the method is very crude and | 
primitive, to this: these boats are very | 
raftlike, limber; overloading at any point | 
will distort their shapes; ‘‘ tight on their| 
chains” when without load ; “ slack on their | 
chains” when loaded; so throughout the 
process of loading and unloading, one or the | 
other effect is constantly going on; unequal 


A somewhat amusing discussion is at pres- 
ent going on in the columns of our English 
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engineers have excellent opportunities of 
| judging of the comparative merits of the 
| machines from actual experience with both. 
| under the same conditions. The natural ye. 
|sult is that they favor the American desivy, 
jand the amusing feature of the discussi,, 
comes in from the fact that the Englishni« 
knowing almost nothing about the American 
engines, and constantly revealing that faci i; 
their communications, yet persist in their ef 
forts to convince their colonial compatrivts 
that the American locomotive is all wro 
and that the mother country is the o© 
proper place to look for locomotives—eff. ris 
which seem to result in absolute failure. 
—_——_ o>e ———_ 

A few years ago there was considerable s 
in the direction of steam street car mot 
but the (then) coming electric motor put th 
in the shade. Now it looks as if the ste; 
car was to have its day again. 


As a matt 

of fact, the steam car has never had a { 

trial, and there are many who think’ it is \ 
to be the popular surface motor. 
2a. ae 

The fifty-first meeting of the Institute 

Mining Engineers will be held at Birmin 


ham, Ala., beginning Tuesday  evenin: 
May 15. 
—>e- — 





Practieal Drawing. 


By J. G. A. MEYER. 
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449. So far, all our auxiliary lines, such 
as (he to, hy hg), (Kg lg, Kg Ks), in Figs. 330 
331, employed for finding points such as /, 
h;, in Fig. 330, have been straight lines. But 
when we take up surfaces of a more complex 
nature, as we now propose to do, we may\ 
often have to employ curved lines ; or, mor 
precisely speaking, arcs and circumferences 
of circles for auxiliary lines. 

In Art. 25 we see that surfaces are divided 
into two classes, namely, plane and curved 
surfaces. Let us now consider how, accord 
ing to descriptive geometry, these surfaces 
can be generated and classified. 

450. Surfaces are generated by a line mov 
ing according to some mathematical law 
(See Art, 292.) This line, which, by its mo 
tion, generates the surface, is called the gen 
eratrix ; and a line of the surface which coin 
cides with any one of the positions of the 
generatrix is called anelement of the surface. 

Two elements, one of which corresponds 
to, or coincides with, the generatrix in any 
position, the other coinciding with the same 
generatrix in the next position which the gen 
eratrix will take while generating the surface, 
are called consecutive elements. 

451. In practice, as well as in descriptive 
geometry, surfaces may be divided into four 
classes : 

Ist. The Plane Surface.—This surface is 
generated by a straight line ( D, Fig. 322, 
moving along another straight line A B, the 
straight line C D always continuing to be 
parallel to itself, as indicated by the straight 
lines C, D,, C, Ds, etc. 

Or, in short: A plane surface, or plane, is 
that which is generated by a right line mov 

ing along another right line and continuing 
parallel to itself, 

2d. Single Curved Surface.—This surface 
may be generated by a straight line C D, 
Fig. 333, moving along a curve A B, in such 
a manner that any two of its consecutive po 

sitions shall be in the same plane. Thus, if 
we consider the lines CD, C, Dg, and C, D, 
to represent Consecutive or successive posi 

tions of the generatrix, the lines CD, and (, 
D,, must lie in a plane and C, D,, and C, Ds, 
in another plane, and so on, Again, if we 
consider the lines A B, A B,, A B,, in Fig. 
334, to represent the consecutive positions of 
the generatrix, the lines A B, and A B,, must 
lie in a plane, and the lines A B,, A By in 
another plane. Hence we have the following 
definition : 

Single curved surface is that surface which 





contemporary, Hngineering, between some 
Canadian and English engineers, regarding | 
the comparative merits of 
English locomotives. 


American and 

In Canada, some of the locomotives are im- 
ported from England, and many from the | 
United States, and consequently Canadian’ 


}is generated by a straight line, having its 


consecutive positions in the same plane, and 
moving according to some fixed law, Ac 
cording to this definition, cylindrical and 
conical surfaces belong to this class of sur- 
faces, 

3d. 


Double Curved Surfaces.—These sur 
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faces can Only be generated by curves. Thus, 
the curve A B C, Fig. 335, or D E F, Fig. 
336, moving according to some fixed law, will 

nerate double curved surfaces. Hence 
double curved surfaces are those which are 

nerated by curves. 

ith. Warped Surfaces.—These surfaces 

generated by a straight line moving in 

ch a manner that any two consecutive po- 
sitions of the generatrix are not in the same 
plane. 

152. Surfaces of Revolution. 
revolutions are formed by a 


Surfaces of 
straight or a 
curved line revolving about another straight 

called the axis, in such a manner that 

ry point of the moving line generates the 

circumference of a circle. The centers of 

these circles will, of course, be in the 

and the plane of the circles perpendicular to 
the axis. 

The ‘surfaces generated by the revolution 
of the cirele, the ellipse, the parabola, and 
the hyperbola about their axes, are called re 
spectively the surface of the sphere, of the 

lipsoid, of the paraboloid, and hyperboloid. 
(Davies’ Descriptive Geometry.) 

458. From the foregoing definitions we 
see that a surface of revolutions will either 
be a single curved ora double curved sur- 
face ; but it must also be noticed that single 
curved or double curved surfaces will not al- 
ways be surfaces of revolutions. 

In practice, we have generally to deal with 
surface of revolution, and this class of curved 
surface will enter into nearly all the follow- 
ing problems. 

454. The distinguishing 
any single curved surface is that it may be 
developed or rolled out upon plane. This 
characteristic a double curved surface does 


axis, 


characteristic of 


not possess. 

PROBLEM 65. 

455. To find the intersection of a surface of 
revolution, or we may say a solid bounded 
by this surface ; a given plane and prac- 

tical application of the same. 


Let Fig. 337 represent the vertical, and 
Fig. 388 the horizontal projection of a sur- 


face of revolution, A B the 
and ky, /, (Fig. 338) the given 


ground line, 


Yr 
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in the point r. Through r draw a line r rs 
parallel to the ground line, and cutting the 
line ee, in the point 7,. Divide the distance 
between the point 7, and the point g in which 
the line a } intersects the line ee, into any 
number of equal parts, say three, and through 
the points of division p, 0, draw horizontal 
lines p ps, 0 0, terminating in the curved line 
aeb. Witharadius equal to p ps describe 
from the center e, (Fig. 338) the circle py ps 
Py», cutting the line /, 7, in the points p, and 
Py2 ¢ also from the center e,, and with radius, 
equal to 00,, describe the circle 04 03 0,2, Cut- 
ting the line a, b, in the points 04 ,. 
Through the points p,, 0, draw vertical lines 
cutting the lines p p, and o 0, in the points 
Pr» 7 Tespectively. Through the points p,, 
0,9 draw vertical lines, cutting the lines p Ps 
and o 0, in the points py, %). Join the points 
k 0 Py Ys Py % andl by acurve which will 
be the ve srtical projection of the line of inter- 
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CCL, ore, 
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plane parallel to the vertical 
plane of projection ; it is re- 
quired to find the intersection 
of the curved surface and the 
given cutting plane /, / 

The surface of the 
solid is formed by the straight 
line a e (Fig. 337) and the 


given 





curved line a p e revolving 
around the line e é, ; this line 





is the a xis; the straight line 
«a ¢ and the curved line a p ¢ 
make up or form the generatrix 
of the surface of revolution. 
Consequently we may consider 
that the given surface of revo- 
lution consists of 
namely, 
face generated by the straight 


two parts, 
the single curved sur- 


line ae revolving around the 


line e és, and the double 


U 





b 








D 
P: Fig. 333 





MACHINIST 


in the circumference of a circle 


the solid 
whose diameter is equal to the line 7 rs, and 


since the diameter 7, 7,, Of circle 7,4 7, 75 
ry, in Fig. 338, is equal to rry, it follows 
that the line rr, is the vertical, and 7, 75 75 
r,o is the horizontal projection of one and the 
same circle. The same remarks apply to the 
line p ps and the circle py Ps P,y 5 they also 
apply to the line o 0, and the circle 04 03 0,2, 
that is to say, the line p p, is the vertical, and 
the circle py Py Pig is the horizontal projec- 
tion of one and the same circle whose circum- 
ference is the double 
curved surface, and the plane passed through 
the line p ps perpendicular to the axis ¢ és, ; 
also the line o 0, and the circumference 04 0, 


intersection of the 


» are the projections of the intersection of 
the double carved surface, and another plane 
perpendicular to the axis ¢ és. 

When we know the diameter of the circle 
whose circumference is the intersection of a 
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between the lines 7 7, and ¢ din Fig. 337 
will be the height of the plane 
But Fig. 338 
the circle 74 7, 7, 7, is drawn tangent to the 
line ky 7g, and the 
Now, 


circumference, 


above the 
base ¢ d. now notice that in 
point 7, is the point of 
tangency. since the point 7, lies in the 
Tse %e 1s 710, and since r 7, 18 
projection of the same circum- 
ference, the vertical projection, of the point 
r, must be the point, 7,, in which the vertical 
line through 7, cuts the line r7 
Again notice that the point (7, 7’;) 
curved surface, given cutting 
plane &, 7,, and therefore this point must be 
a point in the the 
curved and the given plane /’, /,. 
in Fig. 337 the point 7, 
the highest point in the curve / 7, /, 
any plane perpendicular to the axis ¢ é, 
passed through solid above the liner 7, will 
intersect its surface in the circumference of a 
circle whose diameter is less than 7 7,, and 
therefore such a circle cannot touch the given 
plane *#, 7g, and consequently will not con- 
tain any point in the 
kr, l 
The points p, and p,, (Fig. 338) in which 
the given plane /, /, intersects the circum- 
ference P4 Ps Py» are also points in the curve 
of intersection, or 


the vertical 


drawn 
lies in the 
and also in the 
curve of intersection of 
surface, 
Once more, must be 


because 


curve of intersection 


more correctly speaking 
Pre the horizontal 
projections of points in the curve of intersec- 
tion. Now the sae die Ps Do 
Py, is represented in Fig. 337 by the line p 
Ps, the vertical projections 2 the points p, 
Py, Must lie 


the points py, and are 


since 


in the line pp,. Again, since 
the vertical and horizontal projections of a 
point must lie in one and the same vertical 
line, it}follows that p,, in which the vertical 
line drawn through p, intersects the line p 
be the vertical projection of the 
or of that point represented by p, 

the point (py, p,) lies in the 
curved surface, and also in the given cutting 
plane 4: /,, this point must be another point 


pg, Must 
point p, 


and because 


in the curve of intersection. Similar reason- 
ing applies to the method of finding the 
other points 0,, Py, 0, ete., and conse 


quently the curved line which passes through 
these points must be the line in which the 
cutting plane intersects the double curved 
surface. 

457. When we 


abeisa 


that the curve 


semi-circumference, a 


know 


construc- 


tion as shown in Figs, 3387 
— |. ~, and 888 is not necessary, be- 


cause in such 
the curved surface 
plane will also be a 
semi-circumference, and is de 
scribed from the center g ; that 
is, the same center from which 
«eb has been described. 


cases the inter. 
section of 
and the 


When the curve « ¢ d is not 
a semi-circumference, but a 
curved line, 
Fig. 339, then in order to find 
the curve of 


such as shown in 


intersection we 


























curved surface generated by 


Nar DP, 


the area pe revolving around 
the same axis ¢ é,. 

Through the 
junction between the straight 
the curved line 


the point a, 


line @ ec and 


“pe, draw aline a } parallel to the ground | section of the double curved surface and 


A B. 
tween the single 
Through the l, (Fig. 338) 
the points in which the cutting plane /, /, it 


line The line a 4 will be the junction be- 


points Ay, 


tersects the ae ae ge gene Re te hai 


tical lines ky kh, J, 


which limit the he ight of the cylindrical sur- | the method and principles connected with it 
face (Fig. 337) in the points 4, #, and 7, /, ; the | have been explained in Probs. 57 and 58. 


lines k k, and / 7, 


tions of lines of intersection of our cylindrica! or 
single curved surface and the cutting plane. 
It now remains to find the lines of intersection 


of the double curved surface 


Through the center ¢, in Fig. 338, draw the 


diameter dy from th 
center ¢, describe a circle 74 74 7's 
to the line ky Js, 

the points 7, 7,9. 
a vertical line, cutting the are a pe, 


b, parallel tok, 7, ; 


cutting the diameter «a, dy i 


and double curved surfaces. 
that is, | 
1- | Nothing need 
draw ver 
cutting the lines a 6, ed 


will be the vertical projec- | 


and the plane. 


r,o tangent 


Through the point 7, draw 
Fig, 887, *« 


DP, 07, 








Yy, Fig. 340 


| cutting plane. 
| 456. Now 


F . - - 
upen which this construction — is 


| finding the lines of intersection k& k,, U /; 


the cylindrical or single curved surface, 


ciples connected with the 
curved line of intersection. 





n | the surface of the solid in the circumferenc 
of circles. 


¢, passed through the liner 7g, 





the 


let us examine the principles 
based. 
to be said as to the manner of 
of | termine the 
as| base ¢ d. 


Hence all thatis to be considered are the prin- 
method of finding 


According to the definition of a surface of 
revolutions—and such a surface is represented 
in Figs. 387, 338—we know that planes per- 
e|pendicular to the axis passed through the 
ct|ap inthe point r,,; then the line r 7, will 
diameter, 


lines 7 7,, P Pg, 00, and a b must interse 
es | be the vertical projection of 
A plane perpendicular to the axis which, in the horizontal projection, is repre- | cording 


will ¢ 














Fig. 341 


double curved surface of revolutior 


plane perpendicular to the axis, 
termine, 
height of this plane 
yr, as in the problem before us, we 
height of the 
Thus: 
the circumference of a 


above 


Let 1% 1% 1's 


lio 
which 


circle in 
the curved surface; 


the diameter 7, 


say 7,, draw a vertical line, 


the 





ut | sented by the 


and a 
we can de 
when the ground line is given, the 
the ground line ; 
can de 
plane above the 
be will be the 
a ating curve 
plane perpendicular to the axis intersects 
it is required to find the 
height of this plane above the base ¢d, Draw 
r,o parallel to the ground 
line ; through one extremity of the diameter, 
cutting the arc | 341, 342. 
apein the point 7, through 7 draw a line 
parallel to the ground line and cutting the are 


line 7, 7,,,; and the distance 


must adopt the 
as shown, 
the 


Figs. 


construction 





Explanation of 
construction shown in 


339, 340 is not necessary, 








ta as it is precisely similar to that 
shown in Figs, 337, 888. And 
since all the both 
lettered 
338 may be re- 
), 340, and 
used in connection with the explanation and 
just given with the latter figures. 

it must be 











. 7 points in 
Fi 342 : 

g- constructions are 
alike, Figs. 337, 


placed by Figs. 835 


reasoning 
Here remarked, 
double curved surface 


that when the 
is generated by a semi- 
circle, as shown in Fig, 887, the distances be 
tween the semi-circumferences a ¢ band k 7 

throughout 


same ; When the gener 


is not a semi-circumference, but is 


such as shown in Fig, 839, the distances be- 


tweenthe curves a ¢ 6 and & 7, 7 will vary. 

Prob. 65 
of a connecting-rod strap 
dimensions given Figs. 
Then find the line a 6 ¢ de, which 
may be considered to be the intersection of a 
surface of revolution and a plane, by the 
method given in the last problem. The posi- 


Directions.—In_ space marked 


draw the outline 


according to the 


tion of the lines g 4, m n must be 
to the 


and 58. Use 


found 
principles given in Probs, 57 


» a 83-inch seale. 
















































The Spiral Gear Wheel. 








By GEorGE B. GRANT, Boston. 


Two shafts that do not meet may be con- 
nected to turn together with a uniform rotary 
motion by means of a pair of spiral gears, 
so called because their teeth are generally of 
a spiral form. The term ‘‘ screw gear” is 
sometimes used, but is not in general use. 

The accepted theory of the action of the 
teeth of spiral gears, as first given by Willis, 
and afterwards adopted by Rankine, Mac- 
Cord, Rose, and other writers, is erroneous. It 


“é 


does not agree with known facts, and my 
present purpose is to propose a theory that 
does harmonize with practice. 

CYLINDRICAL SPIRAL GEARS. 

The true theory of this peculiar and not 
well-known form of gear wheel can be more 
easily explained if we first take it in its sim- 
plest and most general form. The two pitch 
cylinders, A and B, Fig. 1, are on shafts that 
pass each other at an angle, and they touch 
2ach other at a point of contact, O, that is in 
the common normal to the two axes. They 
will be spiral gears if provided with engaging 
teeth. 

FRICTION WHEELS. 

Ordinary spur, bevel, and skew bevel 
gears may be considered as formed on pitch 
cylinders, cones, or hyperboloids that roll on 
ach other, and which, in the absence of 
teeth, would drive each other directly by 
friction, and the velocity ratio of such gears 
is the same as that of the corresponding fric- 
tion wheels. 

But the pitch cylinders of spiral gears do 
not in general roll on each other, would not 
act as friction wheels, and therefore the same 
rules will not apply. The position of their 
teeth has a material effect on their action. 

We can, however, consider them as fric- 
tion wheels acting indirectly on each other, by 
the aid of an auxiliary flat plate C, firmly 
pressed between them. When this plate is 
moved in any direction between the cylin- 
ders, without slipping on either, it will roll 
on both, and will rotate both, but each one 
will be rotated precisely as if the other was 
not present. 

The plate can best be imagined to act on 
the cylinders by means of fine friction lines 
or teeth arranged across it at right angles 
with the direction of its motion, and engaging 
with similar fine spiral tooth lines on the cyl- 
inders. When any tooth line on the plate 
passes over the surfaces of the cylinders, it 
will trace a spiral line on each which will 
roll, not only with the tooth line on the plate, 
but also with each other. 


LAW OF RELATIVE SPEED. 

When the plate is moved at right angles 
to the axis of either cylinder, it will give the 
surface of that cylinder a linear speed equal 
to its own, but when moved obliquely, the 


speed communicated will be greater as the | 


angle between the tooth line and the axis is 
greater, until, when that angle is a right 
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derived from rack teeth. If the material of 
the cylinders is plastic, the spiral teeth will 
be swept up or molded as the gear and rack 
are rolled together, and they may be molded 
in a similar manner by a spiral gear that has 
been derived from a rack. 
out by a hob, which is the equivalent of the 
molding gear, planed out in a planer, or cut 
in ascrew cutting lathe, but in each case 
they can be referred toa rack. 

If the cross-section of the tooth of the rack 
is symmetrical to its pitch line, the curves 
being odontoids and alike, all spiral gears 
formed from the rack will work interchange- 
ably with each other. 

I donot make the statement that such teeth 
can be formed in no other way, but no other 


They may be cut 


way has yet been proposed, and it isdoubtful 
if any other is possible. 
BEALE’S SPIRAL GEARS. 

If the rack teeth are provided with cutting 
edges, and the rack is reciprocated as it is 
rolled on the gear, it will be the plane equiva- 
lent of the common hob, and it will form the 
teeth by planing them out of the solid blank. 

This is the process invented by Beale, who 
first produced a practically perfect spiral 
gear, and thus called attention to the imper- 
fection of the accepted theory. The details 
of the process may be found in articles pub- 
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| lished in the AMERICAN Macuinisr for Sept. 
12 and Nov. 21, 1885. See also Beale’s 
Treatise on Gearing, published by the Brown 
& Sharpe Manufacturing Company. 


angle, the cylinder must move at an_ infinite | 


speed to allow the plate to move at all. 

If the linear speed of the plate is represent- 
ed by the distance Oc, in the direction of its 
motion, and normals to Oc are dropped from 
the point ¢ to points a and 4, on lines Oa and 
Ob drawn at right angles to the axes, the dis- 
tances Oa and Ob will represent the linear 
speeds of the surfaces of the cylinders. 

These linear speeds are directly propor- 
tional to the secants of the angles made by 
the axes with the tooth line. 


TOOTHED WHEELS. 


If the fine friction lines on the imaginary 


plate are enlarged until they become gear | 


teeth, the friction plate becomes an imaginary 
corrugated rack without sensible thickness, 
as shown by Fig. 2, and the spiral tooth lines 
on the cylinders become spiral gear teeth. 
But the rules derived from the friction plate 
will apply without alteration. We then have 
a pair of spiral gears working together, and 
the velocity ratio may be determined by the 
given rules if we know the tooth and axis 
angles. 
FORMATION OF SPIRAL GEAR TEETH. 


Spiral gear teeth may be considered to be 


PARTICULAR CASES, 

When the two axes are parallel, we have 
the particular case of spur gears with spiral 
teeth, Fig. 3, and when the tooth angle is 
zero we have the common spur gear with 
straight teeth, 

Spiral teeth on spur gears are sometimes 
spoken of as ‘‘ twisted teeth,” but as they are 
nothing whatever but spiral teeth fora par 
ticular shaft angle, there is no need of in- 
creasing the giving them 
another name that indicates another nature, 


confusion by 


When the diameter of either gear is intinite 
we have the particular case of a rack and 
pinion, Fig. 4. 

When the axes of the gears are at right 
angles, and the tooth angle on one of them 
is small, we have the familiar worm and 
flat faced worm gear of Fig. 5. 

When two gears that are exactly alike are 
matched together, asin Fig. 6, the shafts will 
be inclined, and the tooth angle will be half 
of the shaft angle. 

When bothdiameters are infinite we have 
two racks sliding on each other, as in Figs. 7 
and &, 

When the tooth angle for one of the 


gears 


Rack Section 





Hi 
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is zero we have a spiral gear running witha 
common spur gear, as in Fig. 9. 

One of the gears may work internally with 
the other, and with either straight or spiral 
teeth; but it is evident that two cylinders will 
not run in internal contact if the axes are in- 
clined. 


CONTACT OF SPIRAL GEAR TEETH. 

Having examined the action of the spiral 
gear wheel as a whole, we can now study the 
action of the teeth on each other. 


NORMAL SECTIONS, 


Pass a plane through the rack, Fig. 1, 
normal to its teeth and to its pitch plane. It 
will make a normal section of the teeth of 
the rack, and that section will form spiral 
tooth sections in both the gears. These sec- 
tions are normal to the teeth, and can be 
called ‘normal spiral sections. Any normal 
section of either gear will be tangent to 
some normal section of the rack on a line 
that is normal to the rack plane and to the 
axis of the gear, but only one will be tangent 
to any section on the other gear, That pair 
of tangent normal spiral sections will be the 
one passing through the common normal to 
the two cylinders, and they will be tangent 
upon that common normal. 


| / [°/ 
/ / / / 


Fig. 2 
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The tooth outline on the normal section of 
the rack will form corresponding tooth out- 
lines on the normal sections of the gears, and 
there will be no perfect tooth contact except 
on the pair of tangent sections. 

THE NORMAL SECTION THEORY. 

This gives us a law of tooth contact that 
must apply to all spiral teeth that are derived 
from rack teeth. 

The normal sections of the teeth of spiral 
gears that work with each other, are conjugate 
to cach other. 

The truth of this law is practically demon- 
strated by Beale’s gears, on which the points 
of contact cannot only be seen, but their po- 
sitions can be marked and thus accurately 
determined, 

THEORETICAL ERROR, 

This contact, although practically perfect, 
is not perfect and continuous from a theoret- 
ical point of view, in any case of spiral teeth, 
formed as described, from rack teeth. 

The two normal spiral sections that are 
tangent to each other at the common normal 
to the two axes, coincide with each other only 
on that common line, and the tooth outlines, 
which are confined to the sections, can engage 
with each other only when their point of con- 
tact is at that line. That is, spiral teeth are 
mathematically in contact only once during 
the passage of each tooth, and that contact is 








at the point of contact of the two pitch cylin 
ders, for, as soon as the normal sections leave 
the common normal, they diverge laterally 
and the tooth outlines must separate. 

But this error, although it undoubtedly 
exists, is not worth serious notice, and its 
existence need not be recognized. It is mi 
croscopic in amount, and I doubt if spiral 
gears could be constructed accurately enough 
to show it. 

I do not state that perfect contact of spiral 
teeth is impossible, for it may be possible to 
produce such teeth not derived from the rack 
and to such teeth this argument would not 
apply. 

KIND OF CONTACT. 

When a rack runs with a spiral gear ther 
is contact between them along a line, becaus: 
each normal section of the rack is in contact 
with some normal section of the gear. 

When two racks run with each other, there 
is contact over a surface, for then the normal 
sections coincide. 

When two cylindrical spiral gears run to 
gether with their axes not parallel, there is 
point contact only, for in that case there is 
but one pair of sections in contact. 

When the axes are parallel there is line con 
tact, for in that case there is a line of points 
of contact between the two pitch cylinders 
and a pair of tangent sections through each 
point. 

When a gear is matched with another that 
is exactly like it, the two will run together, 
on inclined axes, for the normal] sections are 
then tangent, and as the tooth outlines are 
the same they must be conjugate. 


THE AXIAL SECTION THEORY. 

The accepted theory of the action of spiral 
teeth, that of Prof. Willis, was evidently 
founded on the apparent action of the teeth 
of the common worm and worm gear, and is 
substantially as follows : 

The axial section of one gear is conjugate to 
the corresponding transverse section of the 
other 


FAILURE OF THE AXIAL THEORY, 


When applied to the common worm and 
gear, the axial theory is certainly plausible, 
but, when applied to the spiral gear in gen- 
eral, it entirely fails to agree with known 
facts. 

If this theory is true, there must be two 
distinct and simultaneous points of contact, 
for there are two axes, and two axial sections 
working with two transverse sections. 

Beale’s gears are conclusive of the fact that 
there is but one point of contact in the case 
of two axes at right angles, and that that is 
not in either axial section. 

According to this theory, two gears ex- 
actly alike will not run together, and it is by 
means of Willis’ theory that MacCord con- 
tradicts Willis’ statement that such a pair is 
possible. Beale practically proves that two 
equal gears will run together with an ac- 
curacy that meets the most carefully made 
tests, 

This theory fails when applied to the ex- 
treme case of a pair of common spur gears 
with parallel axes and straight teeth, which 
are spiral gears for special tooth and axis 
angles, and must therefore be subject to any 
law of a general nature. Here the axial sec- 
tions coincide, and show a pair of straight 
lines that come together only once during the 
passage of each tooth. 

According to this theory a worm will run 
in a gear, when moved without turning, in 
the direction of its axis. This action is not 
an example of ordinary tooth contact, but 
the effect of the successive contact of differ- 
ent spiral sections. 

Starting with this theory as a foundation, 
Willis demonstrates that there is line contact 
between a worm and a concaved worm gear, 
and MacCord carries the same theory so far 
as to define the general nature and mode 
of action of that line of contact. The line 
of contact has never been shown on an actual 
worm gear; any hobbed worm gear will 
show a point contact in an indistinct and 
inconclusive manner, and the normal section 
theory indicates that there is point contact 
only, along the normal section of the worm. 

Applied to the Hindley worm and gear, 
the axial theory shows a line contact along the 
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axial section of the worm, and no contact at 
all elsewhere. The normal section theory | 
indicates point contact only. 

The axial theory, applied to the roller 
worm gear, shows that a line contact, or any 
axial contact at all, is impossible, while the | 
normal section theory shows a perfect line | 
contact. 


DIRECTION OF THE TOOTH SPIRALS. 


When the axes are at right angles, the 
directions of the tooth spirals must be the | 
same, both right or both left, and the direc- 
tion of rotation of one of the gears will | 
change with the direction of the spirals. 

When the axes are parallel, the spirals | 
must be opposite in direction, one right and | 
the other left hand, and the direction has no | 
influence on the rotation of the gears. 

When the axes are neither normal nor 
parallel, the direction of the tooth spirals | 
may be alike or opposite. 


THE CONCAVED WORM GEAR. 


When the spiral gear is provided with cut- | 
ting edges, it will act as a hob, and will cut 
teeth in a gear blank with which it is in con- | 
tact, producing a gear having a concave or 
cupped face. 

In the absence of an actual worm and con- 
caved gear, under conditions that will clearly 
show the contact, I am not able to make any 
positive statement concerning it, but the 
normal section theory plainly indicates that 
it is point contact along the normal section of | 
the worm. Willis’ proof of a line of con- 
tact fails unless the truth of his axial theory | 
is admitted. | 

This form of gear has more teeth in con- | 
tact at a time than the cylindrical form, and 
the surfaces near the point of contact are 
very nearly in contact. Under pressure 
there is practically a surface contact. 


THE HINDLEY WORM GEAR. 


When the worm hob is formed as by the 
tool a of Fig. 10, it will cut a concaved worm 
gear with which all its teeth, within ordinary 
limits, will engage. As in the case of the 
common worm gear, I cannot demonstrate 
the kind of contact in a practical manner, 
but I can see no reason for changing the 
theory, and should expect such gears to 
show point contact only. 

I expect to soon be able to show the con- 
tact, on both this and the common form of 
worm gear, by models made for that ex- 
press purpose. 

It is quite evident, however, that the 
Hindley worm and gear will not bear, as 
commonly supposed, by line contact along 
the mid or axial section. The hob made by 
the tool a will not cut a gear that will fit and 
fill its axial section. The Willis’ theory that 
proves line contact on the common worm 
gear, also proves the Hindley gear to have 
no contact at all away from the mid section. 


SPECIAL FORM OF THE HINDLEY WORM GEAR. 

We can produce a worm and gear having 
line contact by making the hob with a re- 
volving milling tool, 6, Fig. 10, in place of 
the lathe tool a. A gear produced by such a 
hob would have teeth situated in the axial 
section of the worm, but each one would fit 
on a normal section. 


ROLLER WORM GEARS, 


A worm formed by the tool } of Fig. 10 
will run with a worm gear having teeth or 
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teeth 


shall be used as the driver. This is clearly 
seen in the worm gear of Fig. 5, or in the 
racks of Fig. 8. 


APPLICATION OF THE THEORY. 


The normal section theory appears to be 
quite universal in its application, and to 
apply not only to the spiral gear, but to the 
spur, bevel, and skew bevel gear. All 
appear to bear on sections that are 
normal to their direction. 

The normal surface of the skew bevel gear 
appears to be a spherical helix, which becomes 
a plain helix for the spiral gear, a spherical 


gear 


| surface for the bevel gear, and a plane for 


the spur gear. Conjugate odontoids in these 
normal surfaces can work together when the 
surfaces coincide, as in bevel and spur gears; 
but when they are helical and can only be 
tangent at points or on lines, as on spiral 
gears and skew bevel gears, continuous tooth 


| contact is apparently impossible. 





New Bench Drill. 





The illustration shows a small drill press 
made by the Pratt & Whitney Co., of Hart- 
ford, Conn., and by them designated the No. 
1 Bench Drill. It has been designed espe- 
cially for small, light work, such as is done 
by the makers of electrical appliances, and 
is designed to run at a high speed, gears be- 
ing dispensed with, and the driving effected 
by a half-inch round belt. It is intended to 
drill holes up to ,*,"’ diameter. 

The spindle is of steel, %' diameter, and 
has a vertical movement of 24’° by means of 
the lever at the top, which carries an adjust- 
able weight for counterbalancing the spindle. 

The table is 7’ diameter, and can be eleva- 
ted 4%’, and clamped at any desired height 
within that limit, its greatest distance from 
the end of the spindle being 73’ The dis- 
tance from the center of table to face of col- 
umn is 44”. 

A countershaft is furnished, having 4’ x2 
tight and loose pulleys, which, fora 4’ drill, 
should run at 280 turns per minute. The 
weight of the machine is 80 pounds. 
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Foundry Cupolas. 
By Rospert E. MAstTErRs. 


Fig. 1 is a sectional view of Greiner & 
Erpf’s cupola. 
bottom line of the charging door. There is an 


tuyeres ; above this there is a supplementary 
air chamber or pipe D connecting with the 
lower air chamber at £. 
in these pipe connections to shut off the blast 





pins of the form of and in the position of 
the milling tool. Friction may be reduce 
by using rollers instead of the fixed pins. 
* MacCord says that ‘‘ these rollers cannot 
be made cylindrical,” and also that such a 
tooth ‘‘has at no instant more than a single 
driving point,” and he illustrates a form of 
roller, which he states can have a point con- 
tact on the meridian section of the worm. 
The roller, he admits, is quite as impossible as 
the one he rules out, and for the same reason, 
according to the axial theory. 

The normal section theory shows tha 
either roller will work, by line contact, 
along normal sections of the worm. 


EFFECT OF FRICTION, 


Theoretically, either one of a 
spiral gears will drive the other, but friction 


will often modify this feature and require | temperature necessary for ignition, while the 
| ascending combustible gas is still hot enough 


that the one having the greatest tooth angle 


pair of 


.q | Placed spirally around the cupola from @ to 


Hand J; each upper tuyere has a separate 
| branch pipe J J. It will be noticed that th 
: 
| any other cupola now in use, 
| This cupola has, previous to this, been de 
| scribed, in substance, as follows : ‘* Carbonic 
| oxide in ordinary cupolas is formed about th 
| line K, while in cupolas of two rows of tuy 


i it takes place at L. 
| Erpf, in their endeavors to solve the problen 


,| of the utilization of the inevitable carbonic 


| oxide, after careful study of the phenomen: 
attending combustion in cupolas, perceiver 
| tion of the carbonic oxide must be commence 
|at a point so far above the fusion zone tha 


the descending coke has not 





A is the bottom, and B the 


There are valves F 
from the upper series of tuyeres, which are 


| upper series of tuyeres are placed higher than 


Messrs. Greiner & 


| that to effect the required results the combus- 


attained the 
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to ignite on contact with air. Furthermore, | i 
the burning of the gas must not take place | 
in one horizontal plane, but must be distrib- 
uted through some depth of the charge; other- 
wise the heat would 
cause ignition of the coke and consequent 


concentration of the 


loss, by introducing the supplementary blast 
where the fuel has not quite attained the 
temperature necessary for ignition; the car- 
burnt 
and the descending coke and metal receive | « 
the full benefit of the combustion tempera- 
ture. 

‘Cupolas with two rows of tuyeres are 
than | 
some of the older types, but experience has 
proved this to be due to improvements in 


bonic oxide is thus to carbonic acid 


undoubtedly much more economical 


shape and proportion of parts, rather than to | 
the utilization of carbonic oxide. Proof of 
the general non-efticiency of the double set 
of tuyeres is afforded by the fact that many 
cupolas originally constructed with two sets 
have their performance improved by the re- 
moval of the upper row.” 

This may seem a startling announcement to 
some, but it is my experience exactly. There 
are a number of points concerning the con- | 


compound flux fame ; Fig. 8 is not 
much used, and no doubt will be thought an 
unusual shape; but, in fact, there is not so 
much in the shape of tuyeres after all; the 
chief points are to get them properly placed, 
and in proportion and number to the size of 
the cupola. 


tons of iron daily. 


bottom the 
lower part and placed in the upper part of 
the tuyeres, so in any event, whether high or 
low, the tuyeres were 24" « 12”. 
tleman said in the various cupolas he had 
‘used, as far as melting was concerned, he 
found no real advantage from any particular 
shape of tuyere, if they were properly ar- 





~~ 


oO 


ntroduced by Edward Kirk, of chemical 
very 


A very prominent foundryman in St. 


Louis, who has melted in the neighborhood 


»f 200 tons of iron a day, called my attention 


to a cupola in which he was melting over 100 


The tuyeres were 24" 


wide and 20’ long, on the plan of No. 11. 
When 
bricked up 8 inches of the lower part of the 
tuyere ; when they did not require a deep 


they wanted a deep bottom they 
taken out of the 


bricks were 


This gen- 


ranged and operated, and the most satisfac- 


tory results he had obtained, as far as econo- 


struction and operation of cupolas that are | my goes, on all points, was in melting seven 


considered very modern by many, but which, | 
if traced up, will be found to be rather an- | 
cient. I tested the double row of tuyeres 
when they were all the rage, but failed to 
discover the wonderful results claimed for 
them, and the experiments were not confined 
to one cupola alone. 

In heats of from 25,000 to 50,000 pounds 
of iron, cupolas have been tried under the 


same conditions of blast pressure, fuel, etc. , 
/one heat with the upper tuyeres open, the 
next with them closed, or a trial of a week | 
given to each plan without discovering the | 
difference in the melting in favor of the up- | 
per row, but with the upper row of tuyeres 





open the brick between the two rows, and 
just above the upper row, burned and cut 
out a great deal faster than we thought was 
profitable, so the upper row was shut up en- 
tirely ; yet the cupola gave better satisfaction 
than the old types. If there is any advan- | 
tage in point of fuel with both rows in opera- | 
tion it is counterbalenced by cost of fire brick 








and labor of lining. There are, as stated 
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to eight pounds of iron to one of fuel, even 
in large heats. 

There is a new cupola now offered to the 
trade, called ‘‘ The Water-Jacketed Cupola.” 
It is claimed to be especially adapted for both 
iron and brass founders, and for the treat- 
ment of phosphor bronze, and by the addi- 
tion of a small per cent. of aluminum, steel 
castings can be produced. In operating this 
cupola the expenses for repairs are considered 
a very small factor. It differs from the 
foundry cupolas now in use, from the fact 
that the bottom once made will answer for 
months without having to ‘ drop it.” 

Often what would be a good heat re- 
ceives a serious check, and is occasionally 
lost from a break in the belts, or fan, or en- 
gine, which brings things to a dead stand. 
This occurs now and then, even if all the 
appliances are carefully inspected (as they 
should be) before each heat every day, and 
the break always happens at the most unfor- 
tunate time. 

Another bad feature to be found in some 
foundries is, the sheet-iron blast pipe is buried 
in the ground between the fan and cupolas. 
Right in the middle of a busy season some- 
thing happens to the pipe, and even if the 
exact place can be located it stops the foundry 
two or three days to dig out and-repair the 
pipe, if there is any left to repair. I remem- 
ber one case where the pipe had rusted en- 
tirely away, and without knowing it we were 
conveying the wind through a hole or tunnel 
in the ground, but finally learned the condi- 
tion of things when the blast cut through, 
and we had to shut down for several days to 
make and put in new pipe. There are only 
a few instances where there is any other ex- 
cuse for burying blast pipes besides incom- 
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air chamber C around the cupola for the lower 











Foundry Cupolas 


‘/above, a number of cupolas with double 


» rows of tuyeres in operation to-day with the | 


-| upper row entirely stopped up. I have in 
mind an account published by a foundry 
1} foreman of the grand results he obtained 
from this type of cupola, when to my per- 
1 sonal knowledge the upper tuyeres in that cu- 
1 pola have been kept closed nearly ever since 
it was erected. 

1 From Nos. 2 
t | with those that have been illustrated in pre- 





to 11 are shown, together 


| petent engineering. Even under the_ best 
| conditions they are not as safe or handy as 
| when placed overhead, where an application 
of paint now and -then will keep them from 
rusting, and they are out of the way, and not 
| getting banged all out of shape when drop- 
| ping the bottom or getting the cinder out 
| from under the cupola. 
| Fig. 12 shows an arrangement of blast 
| pipes connecting the cupolas in the Marshall 
| (Texas) Car Wheel and Foundry Co.’s works 
| that can be advantageously employed in many 
foundries using two or more cupolas run by 
separate engines. A is a 80 horse-power en- 
gine; L No. 9 Sturtevant fan; M 20" main 
blast pipe; WV N 12” branch pipes; 0 48” 
| Colliau cupola ; P is a 88" cupola having six 
| ayenes 28" x 8, shaped like No. 11. This 
jcupola is 15’ inches from bottom plate to 
bottom of tuyeres, and 11’ 4” from bottom 
plate to bottom of charging door, Cupola 
() is 88" diameter, and has the same number 
and same style of tuyeres as cupola P, 24" x 
12’. The bottom of these tuyeres is 18" 
from the bottom plate, and the cupola is 10’ 
11" to charging door. Ris a 16” main blast 
| pipe, and the branch pipes S S are 8” X 18” 





vious articles, about all the shapes and Styles | where they enter the air chamber. 7'is a No. 
of tuveres that are in use. Fig. 10 is the | 7 Sturtevant fan, and Ua 12" x 24° upright 


Lawrence reducing tuyere ; Fig. 9 is a tuyere | engine. 





The cupolas are located at opposite ends of 
the foundry, 265 feet apart, and are outside 
of the foundry walls, which are on a line 
with V V. The blast pipe W W, which is 
shown broken off, is 16’ diameter. 
on the trusses of the building, and the bend 
it makes in the distance between the cupolas 
is scarcely noticeable. With this arrange- 
ment, if anythiag occurs at one end to stop 
the blast, by moving certain of the slide 
valves, which are indicated by Nos. 18 to 19, 
the blast can be furnished in short order from 
the other end. For instance, when blowing 
in cupola Q from fan 7, valves 14 and 16 are 
closed, and 13 and 15 are open. Now, if a 


It rests 


break should occur to belts, fan or engine 7’ 


U, we close slides 18 and 17, and open 16, 18 
and 19. No. 15 being already open, we start 
up engine A and blow from fan ZL. 

I call particular attention to the arrange- 
ment and sizes of these blast pipes and cupo- 
las, because it will have an important bearing 
on what I may say hereafter. 

——__,. pe —_—_—_- 
Large and Enlarged Photographs and 
Blue Prints. 


By R. H. Tuursron, IrHaca, N. Y. 





A PAPER PRESENTED AT THE NASHVILLE 


MEETING OF THE MECHANICAL ENGINEERS, 


The writer has, on an earlier occasion, pre- 
sented to the society, with the kind permis- 
sion of Prof. E. C. Cleaves, samples of blue 
prints of extraordinary size, as made by a 
method, and with apparatus, original, it is 
believed, with that That ex- 
hibited at the Washington meeting of this 
society, and a similar one exhibited at the 
Kaaterskill meeting of the Civil Engineers, 
were 8 feet long and 34 feet in width, It 
will be remembered that they were made on 
a revolving cylinder, contact being secured 
simply by drawing the tracing tight over the 
sensitive paper and the underlying felt by 


gentleman. 


means of suitably arranged clamps and 
springs. No glass was needed, and the ex- 


pense and risk, and something of the trouble, 
of the common method of operation was thus 
avoided.* 

The writer has since had some still larger 
prints prepared by a still simpler apparatus 
and method, original with himself, and by 
which an almost unlimited area of surface 
may be printed. The blue print accompany- 
ing this paper is a sample of what may be 
easily done in any drawing-room in which 
light can be obtained for such extent of 
print. It is a blue print from a tracing of | 
one of Captain Zalinski’s forms of | 
pneumatic dynamite gun shells, as designed | 
by him for the fifteen-inch gun now under 
construction. The print is 14 feet long and | 
It is a good sample of the fine | 

| 
| 


latest 


24 feet wide. 
work in printing and toning which is done 
by Professor Cleaves for the Sibley College 
of Cornell University. The formulas for the 
re-agents are derived by a systematic course 
of experimental investigation directed to 
that end some time since. 

The printing apparatus used for this later 
work consists of nothing but a single thin 
board, of the length and breadth of the pro- 
for the 
covered 


margin 
board is 


posed with some 
stretching clamps. This 
with good felt of carefully selected quality, 
securely and smoothly fastened to the board 
line of. tacks 
around the edges does as well, perhaps, as 


print, 


by any convenient means. A 


anything. The sensitive paper is then 
stretched over the felt, and the tracing 
drawn over that, and both are smoothly 


stretched by clamps or other convenient de- 
vice. evident that it would 
not be practicable by this operation simply to 


It is of course 


obtain that complete contact and pressure 
throughout the surface in contact that is re- 
quired for good work ; but this desideratum 
is easily secured by the simplest expedient 
imaginable: The board is merely sprung toa 
flat are in the direction either of its length or 
of its breadth, ordinarily in the longer line. 
This brings everything ‘‘ taut,” and the print- 
ing is done precisely as under glass, with the 
further decided advantage that no light is lost 


* Trans. A, S. M, E., Vol. VITI., p. 722, 


| well secured. 


| gives the versed. sine. 
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through the intervention of the glass, which, 


however excellent in quality, will inevitably 
absorb a very measurable amount. 

The accompanying sketch represents the 
apparatus designed by Professor Cleaves for 
the purpose of carrying into effect the sug- 
gestion of the writer in the making of the 
very large prints of which that presented 
herewith isa sample. Figs. 103 and 104 are 
a plan and side elevation of the board and its 
It will be seen that the upper, or 
printing board, is supported upon a lower 
and 
which, in turn, should be carried on trestles 
arrangement. The 
printing board is stiffened laterally by strips 
or battens, but is free to spring longitudinally 
any extent. The supporting 
board is stiffened longitudinally. At each 
end of the latter is a batten dd, set trans- 
versely, which answers as a chock, as seen 
later. Clamps ¢e are placed at either end of 
the printing board, by means of which to 
secure the felt, paper, and tracing. One or 
both of these clamps may be made adjusta- 
ble for varying lengths of print. Figs. 105 
and 106 show the method of operation. The 
board is first raised at one end and thus 
slightly sprung. The felt and paper, and | 
the tracing which forms the negative, are | 
stretched smoothly between the clamps and | 
The board is next laid down | 
on the supporting base, the two ends made | 
fast, the one to the batten at the left, the | 
other to another arranged at the proper 
distance from the right hand extremity, the 


mounting. 


somewhat narrower and longer one, 


or other convenient 


to desired 


MACHINIST 


organic and applied chemistry, has, for some 
time past, been experimenting with various 
methods of enlarging photographs, and has 
succeeded in producing such enlargements 
very successfully in sizes which are re- 
markably well adapted to the purposes of 
the instructor in making wall-charts, maps, 
drawings of architectural subjects, and of 
machinery. I have now received from him 
excellent reproductions, ona scale of about 
24 by 3, feet, and 3 by 4 feet, of full-page 
plates from the engineering journals; _por- 
traits from cabinet pictures of great engineers 
and inventors, and other interesting subjects, 
such as could not have been economically 
obtained by either redrawing, or any of the 
older processes of reproduction, and at a 
cost so small as to make them very freely 
available. They are clear, distinct in line 
and in all details, and are quite large enough 
and bright enough to serve admirably for 
wall-charts. The effect is particularly ex- 
cellent in making views of architectural sub- 
jects and of machinery which is at all com- 
plicated, such, for example, as full drawings 
of marine steam engines. 
—-_ 
Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. HorrMan. 


SIXTH PAPER. 


We will now consider the crank-shaft 
three independent sections bolted together, 


as 
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MAKING LARGE BLUE PRINTS. 


printing board curve of 
which the bridge a, hinged at the middle as 
in A, and thrown up as seen in the sketch B, 
By springing to any 
desirable extent as in A, and then reversing 
the curve as in B, any required degree of 


springing into a 


tension‘and stretch can be given the tracing, 
and thus any necessary amount of pressure 
and perfection of contact with the sensitive 
paper may be obtained. The two sections at 
the right exhibit the end view of the pair of 
boards and a section of the clamp used. 

It is obvious that this scheme will suffice to 
print any area of blue-print that paper can 
be obtained to cover—a_ half-mile square if 
The of springing re- 
quired is very small, and never enough to 
affect perceptibly the uniformity of the 
printing and tone of the print. If it should 
ever seem too great, it is easy to correct the 
defect by tirst springing the board in the reverse 
direction ; then, after drawing 


necessary. amount 


the covering 
it in the first 
proposed direction, past the straight line, 
and far as may be found desirable to 
secure good contact. We have found this 
method to work quite as well as the cylinder; 
which we still for what we 
now call small sizes. Perhaps this may be as 
well or better than the new method, up to 
eight or ten feet length, and for narrow 
prints ; while the new arrangement may do 
best whenever extraordinary sizes—as gauged 
by our new standard—are called for. 

We are doing another quite different kind 
of work in photography, which 
to have great value for certain purposes. 
Professor 8, B, Newberry, in charge of 


felt and papers tight, bending 


as 


use, however, 


proves 


thus forming a continuous built-up steel 
shaft. I think it is a mistake, when design- 
ing a crank-shaft with a view of using some 
type of radial valve gear, to leave no room 
on the shaft for eccentrics. While many of 
us favor any of the good and _ well-tried 
radial valve motions, it must not be forgotten 
that there are others who do not agree with 
us concerning this important part of the en- 
gine, and therefore designers must make due 
allowances for the opinions of the believers 
in the old link motion, as the latter type is 
still doing good service. Some radial gears 
have one eccentric, which works in combina- 
tion with the radial bars, so there must be 
room on each section of the shaft for one ec- 
centric at least, and a little additional length 
on the shaft gives us room for any kind of 
valve gear. If the link motion is used, the for- 
ward end of the shaft must project far enough 
from the end of the forward box to allow for 
three eccentrics, if an independent cut-off 
valve is used, and a similar space is required 
on each section of shaft. 

There are some designs in which al/ of the 
eccentrics are placed abaft the after crank- 
shaft bearing, each set being connected to an 
independent rock shaft that transmits the 
proper motions to the three or six valve stems, 
as the case may be. These eccentrics and 
straps should be interchangeable, also the rod 
arms and pins, so that, should a main valve 
strap or rod give out, the cut-off valve details 
could be substituted, after first. blocking the 
cut-off valve clear of everything. 

Considering the wear and tear, friction, 
etc., I think the best plan is to adopt some 
durable radia] valve gear for all marine en- 
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gines driving screw propellers, and use the 
link motion only when prejudice against t)e 
radial motion prevents its application. 

The side plates of the cranks have bevn 
made in various forms, and in the modern 
gines we see a variety of cross sections 
When close counterbalancing is done at thie 
crank plates, the counterweight should })¢ 
forged on in the small sizes, and bolt 
keyed or shrunk on in the medium and lar 
The diameter of the body of 
shaft must be 15}'’, and the thickness of | 
crank arms must be enough to insure a ri: 
and steady grip on the shaft. The thickn 
of each crank side or plate should be ¥; | 
diameter of the crank-shaft journal, so « 
crank arms or sides will be 10}” thick. 

This rule leaves a large margin of strengt 
as the bending and torsional strains occurri: 
need but a little over two-thirds of this thic! 
ness to insure safety, but the latter thickn: 
would not offer a good holding fit for the shat 
Our crank is 27’ centers, and our bendi: 
strain must be calculated from this dime: 
sion. 

The diameter of the shaft and crank-pi: 
ends of the arms must be 2! times the diatn 
eter of the shaft and pin bodies. So thi 
will make the hubs 334’ in diameter, an 
this gives a thickness of 94" on each side o 
the shaft body. From this thickness 
must deduct the depth of the keyways (4 
which will leave us a solid thickness of 8} 
and give us a total sectional area of 844. 
This section, with an allowance of 7,500 Ibs 
safe working stress per inch, gives us a safe 
resistance of 688,750 Ibs., while the actual 
stress at this point will be but 200,000 Ibs. 
total, and thus providing for extra shock. 
Of course the coupling flanges are forged 
solidly on the shaft, and the thickness of 
these should be one-third (4) the diameter of 
the shaft journal, in order to give us a sec- 
tion, after drilling for the coupling bolts, 
strong enough to resist the bending and tor 
sional strains as readily as the journal. We 
shall therefore make our coupling flanges 
4} thick, and round the corner from the 
back of the flange to the shaft, with curve 
having a 24” radius. 

The diameter of coupling flange should be 
1,5 times the diameter of the shaft journal, 
and this makes our flange 234’ in diameter, 
and it should certainly be no less. Numer- 
ous coupling bolts give better results than a 
small number, for the reason that they dis- 
tribute the bending strain on the flange more 
uniformly. The bolts in a coupling of the 
size of ours must be pitched about 5’ centers, 
or, say, twelve bolts, placed nearly equidis- 
tant between the outside of the flange and 
shaft, and counterboring for 
nuts at the corner if necessary. 


sizes. 


wi 


heads and 

The cross 
key, which must have a width equal to ,4, the 
diameter of the shaft journal, or 5’, will be 
strong enough to resist three-fourths of the 
torsional load, so that only one-fourth of the 
twisting action can reach the bolts under any 
circumstances, and practically the cross key 
will easily carry the steady working load, and it 
isonly in the case of undue shocks from heavy 
that the 
bolts will be called on to resist torsion. The 
tensile stress on one-half of the bolts caused 
by the bending strain is 140,000 Ibs., suppos- 
ing the distance from the center of the crank- 
pin to the face of the coupling to be 40”. 
Thus we shall have a stress of 140,000 Ibs. 
on six steel bolts, or, say, 24,000 Ibs. on each 
bolt. Coupling bolts for marine work should 
have a factor of safety of 8, and if we use , 
mild steel of about 60,000 Ibs. per square 
inch ultimate strength, our safe working load 
per square inch will be 7,500 Ibs. This calls 
for a cross section of 34 square inches on 
each bolt at the bottem of the thread, or 24" 
in diameter at this point. In order to have 
the body of the bolt above the thread, the 
extreme diameter must be 24’ 

These bolts should be ground true on cen- 
ters after being turned, the finished size being 
suited to a standard reamer. There should 
be a finished washer 4" thick under each nut, 
and the nuts should be case-hardened. 

There must be two keys of steel to each 
crank end of the shaft, and also to 
of crank-pins, pitched, say, at 4. 


weather, and consequent racing, 





-ach end 
There 
should be a facing projection }'’ deep on each 
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erank arm, and next to the main boxes, to 
allow for the usual end wear in a fore-and-aft 
direction, the diameter of these projections be- 
ing the same as the end of the main boxes. 
Before putting the crank arms on to the | 
several shafts there should be center lines 
drawn with a marking tool across the outside 
faces of the cranks, which will be used in 
getting the shaft sections together, and also 
in measuring the position of the crank cen- 
ters in adjusting the valve motion, etc. These, 
and other lines marked on the main guides 
giving the position of the crosshead at full, 


half, one-third and six-tenths of the stroke, 
will be found very convenient in setting 
val\ After the three sections are ready to 
bolt together, the faces of the flange couplings 


should be cleaned thoroughly, and then tried 
with a square and surface table to detect any 
errors in the squaring up process on the turn- 
ing lathe. The accuracy being determined, 
the sections should be placed on an arbor of 
the size of the hole in the center of the shaft 
(44), the coupling bolts drawn up snug, and 
the final finishing cut taken off. The jour- 
nals should then be ground on centers, and 
after the latter operation is completed, one 
section should be removed and the spare sec- 
tion or sections substituted and finished in the 
same manner. 

The crank-pins will be ground in the jour- 
nals, of course. This system of fitting up a 
sectional built-up crank-shaft will produce a 
practically perfect shaft. It will be true in 
all its journals, and the crank arms will be 
square with the center of motion. Any 
number of duplicate pieces can be made to 
run with absolute accuracy. The shop work | 
issimple, and requires but little in the way | 
of extra fixtures. 

About three years ago a solidly forged iron 
crank-shaft of a new two-crank compound 
engine, in a new vessel sailing from the port 
of New York, gave no end of trouble from 
heating and cutting. After running some 
months it was removed, and when it 
hung on centers it swung 4," from a true 
line. It was then re-turned on a lathe pro- 
portioned to the weight of the shaft, the 


was 


boxes were re-bored after being planed _ to- | 
| correspondents. 


gether, and there was no further trouble. 
The speed of the engine could be held stead- 
ily at 90 revolutions, while previous to the 
change the speed was from 60 to 70 revolu- 
tions, with the shower-bath on nearly all the 
The 


time, and stoppages frequent. above 


example illustrates but one case of inaccurate | 


tool work in fitting up the most important 
detail of transmission in an engine. This 
136 hours month’s 
work, and it cost more to learn the cause of 
the heating and cutting, and correct the same, 
than two new steel built-up sectional crank- 
shafts would cost. 


vessel lost out of one 


lt isthe practice of the best marine engine 
builders to turn crank-shafts in their heaviest 
lathes, for even if the machine does appear 
at tirst sight to be out of all proportion with 
the work, it is sure to give us a straight shaft, 
After the 
shaft is completed in the shop it should be 


if the lathe is true in its centers. 


placed in a special set of centers, bolted to a 
heavy surface plate, and tried with a surface 
gauge the whole length of each journal. We 
shall then know just how it will hang in the 
bed housings and boxes, and there will be no 
need of correcting machine shop errors on 
board ship. 
ee eee 

By the giving way of a bridge on the 
Burlington road, near Alma, Neb., April 27, 
its fast train, the ‘‘cannon ball,” was wrecked, 
resulting in injuries and loss of life. We 
think there is little or no excuse for such oc 
currences, but we suppose the usual explana 
tion will be put forth—that is, the company 
Will find that it was not caused by any weak- 
ss of the bridge at all, but that the train 
n off the track and knocked the 
down. 


bridge 


By 
Byron E. Parks, whose address we gave in 
link grinding machine in 
28 as Big Rapids, Mich., 


Connection with a 
ir issue of April 


mporary address; that his permanent ad- 
ess is 392 Scribner street, Grand Rapids, 
‘lich, ; 
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LETTERS FROM PRACTICAL MEN. 


Another Slotting Machine Bar. 


Editor American Machinist : 


Allow me to contribute my mite to the 


| slotter bar question, by a sketch and descrip- 


tion of a bar that I 
have made, and one of 
which has been in use 
for some years. 

The bar proper is 
Gi made round, and of 
uniform size, with a 
pivoted head to receive 
any shape tool de- 
ik sired, the tool being 
WH held 
wedge or set 
The bar is held by two 
brackets, as shown in 
FE my sketch, 
| which 
support a worm which 




















either by a 


screw. 


one of 


has lugs to 





: meshes into a worm 
Le gear on the bar. A 
‘eather i > wor 
© feather in the rm 
works in the 


whichis cut 


SS | gear 
| key-seat 

| in the bar. 

By putting a ratchet 

on the worm shaft, the 

bar can be turned to 

i any angle, or it can 

be used for feeding 

around small curves, 

by setting the tool out 








x 


oe 


—SSS= 


‘ 
z 
rs 





to the desired radius. 

The brackets can be made separate, with 
holes to go over the studs in the case of a 
small machine, the sketch showing the 
arrangement for a very large machine. 

Gus Luck. 

Milwaukee, Wis. 


Green Sand Cores for Curved Pipes. 


7 


Kditor American Machinist: 

Having been much benefited by the con 
stant perusal of your paper for the past four 
or tive years, I have often wished that I 
might return a favor in kind to some of the 
Perhaps I can do so now. 
I see in your issue of April 21st that Frank 
Kavanaugh asks how to make green sand cores 
for curved pipe. I enclose a hastily made 
sketch of a plan not new, but found to work 
very well. 

Fig. 1 is a side elevation showing the core 
in place, and Fig. 2 is the nowel with core 


arbor placed in position, The flask, prefera- 





dovetailed together. 
place and the flask closed, the brackets bear- 
ing on the wings of the arbor will hold it 


of Feb. 18) you give an illustration, Fig. 3, 


MACHINIST 


be needed to come out of casting easily, and 


When the core is in 


firmly in place. This worked finely for the 


making of } bends, traps, ete., we very seldom 
losing a piece from any fault of the core. 
Of 4 
forty in one day, making his own cores. 


i bends one of our men used to make 


HG. WinitaMs. 


Securing Hammer Heads. 
Editor American Machinist : 


In the answer to Question 81 (in your issue 


of one way of securing hammer heads _ to 


firms make a slight de 
parture from this method, and I think must 
Their plan 
is illustrated in the accompanying sketch. A 


piston-rods. Some 


necessarily secure better results. 


small space left below the bottom of the rod 
® inch to 1 foot, length 
of taper equal to twice the diameter of rod) 
to drive into ram good and solid. 


allows taper portion 


The pin is 
for the purpose of raising the ram during 
the first two of hammer. When 
the piston-rod is first placed into the ram, the 


stroke or 


pin is made to rest against the lower end of 
the notch planed in the rod, giving the pin 
about one inch play above it, for driving the 
rod. There is also a space in the ram around 
the straight part of the rod, as it is thought 
to be a difficult matter to obtain a perfect fit 
around the straight, and also the tapered part 
of the I have known hammer heads 
fitted up in this style (taper portion a good 


rod. 











+ 


HAMMER ITEADs. 


SECURING 


ground fit) where it was necessary to bore 
the rod out of the ram after it had snapped 
off. 


driving the rod into ram, working the ham 


This tight fit was caused simply by 


mer under ordinary circumstances ; no 
shrinking of ram to rod or anything of that 
kind being necessary. In one case, 


where the piston had been fitted into 


ram, as here shown, the ram was heat 





ed toexpand, which generally answers 


the purpose of loosening the rod, but 




















was ‘Sno go.” | have heard some sug 





gest that there was danger of split 
a ting the ram with this arrangement, 
but I never knew this to be the case, 
and have seen many hammers built. 


However, care should be taken to set 
the higher than 
the the 


natural settling of the foundation, and 


anvil 14 or 2 inches 


working level, to allow for 


also for the probable 4 inch drive of 


piston into rod. A. hi 














Fig. 2. 














GREEN SAND CORES FOR CURVED PIPEs. 


bly of iron, has a pair of 
fitted to the prints, 
| through the sides on the top 


which 
and 


core 


sides. 








to leave a coating of sand. 





brackets nicely 
project 
bottom 


The core arbor is made + shape and _ fitted 
rites us to say that Big Rapids was only a into the core box so as to fill the prints nearly | 
| back to the casting ; then it is cut back so as 
The core arbor 


Melting in a Small Cupola, 


Editor American Machinist : 

I have been very much interested in 
the 
pearing 
ERICAN MAcuHiNtist. I 
still more, inthe foundry line especially, 


articles on foundry practice ap 
for several years in the Am 
want to learn 


and so look every week eagerly for 


something that will hit us ‘little fel 
lows.” 

I will give you a description of my 
first melt with ‘‘ Walston” coke, and 
the last one to date also, and would like 

to have tell 
me if I am doing as wellas I can do with 


those of greater experience 


what I have todo with; or, if better can be 
|done, let me know how, and by 


they will help lots of us who can only get 


so doing 


what information we can through books and 
papers. I use altogether old scrap, three- 


quarters old stove plate—cannot afford to 


| can be made in two or more pieces, as may! use pig on account of freight rates, 





at charging door, 21 





me 
é 
MELT OF APRIL 4TH, 1888. 

Reaate EMRE <4 mane etic wow sie s Vale oN © OS 2.30 
Put on wind (one-half )................ 8.20 
{0 ae re 3.23 

MTOM OG VOU. 5:6 55 64% de aN< odorous 
Bed coke...... 150 Ibs. Iron, Ist, 500 Ibs. 
Ist charge, coke 50 Ibs. ‘< 2d, 300 Ibs. 
2d charge, coke. 50 Ibs. 38d, 400 Ibs. 





250 Ibs. 1,200 Ibs 


Fifty pounds of old coke was taken from 


this dump and used in melt of next day. 


Iron came very hot and’good. The iron was 


a mixture of old stove plate, very rusty and 
dirty, sprues, mowing machinery and small 
car wheels, about equal parts. 


Cupola 380° shell (boiler); height from 


plate to charging door, 6 feet; inside diameter 


burned out to about 


26° at melting point (about 10 above tuyeres). 
The wind pressure is equal to five inches of 


water. The cupola came cutting 


through, and I had to put in one row of tire 
brick at the melting point, which made the 


near 


cupola a little less than 21 inches at that 


point at the time the next melt described was 
made. 

wide. 
The cupola burns out oval by cutting out 


I use two tuyeres oval, 24 high, 4 
over the tuyeres. The sand bed is six inches 
from bottom side of tuyere holes in the middle, 
and four inches at the back. 


MELT OF APRIL 21, 1888, 
Bali arte COUR ot et ih eaters coc ee 2.45 
Front put in and began to charge. ..... 8.15 
li CEC) Ee Cree en 
BON HAW 6 & ievec cn dco 5.019 bie ek was oo 
hong (2) '0 1 Ce) | nr 3.28 
Bottom dropped... .. 8.55 


Ist, 600 Ibs. 
2d, 500 Tbs, 
3d, * 500 Ibs. 


175 Ibs. Iron, 
50 Ibs. 


30 Ibs. 


Sed coke. ..... 
Ist charge, coke 
2d charge, coke. 


255 Ibs. 1.600 Ibs. 
Forty-five pounds of coke was taken from 
All the 
iron was melted, came at fair rate at first, and 


this dump, about as good as new. 


iron was good all the way through ; the melt 
came very fast at the last—all that four hands 
could pour my 
light work flasks, from 6 to 25 pounds each. 

The one-half old 
plate, very rusty and dirty. The 
was old sprues, and old mowing machinery, 
wheels, ete. 


do to take care of it, and 


iron was about stove 


balance 


The sand bed was 7 inches from tuyeres in 
the middle, and 5 inches on back. 

1 find coke to make more slag than coal, 
but in this melt I managed to keep it in 
cupola by floating it, and poured all my work 
call it 1,600 
pounds iron with 210 pounds coke. 


Joun W. MuURKLAND. 


in good shape. I we melted 


= =. 

Placing a negative on paper prepared in 
the ordinary way for blue prints, then expos 
ing them to sunlight in a manner similar to 
the exposure of a tracing and paper in a blue 
printing frame, and washing the paper in the 
same way as any ordinary blue prints, will 
produce an exceedingly pleasing impression 
or picture, which will be precisely similar to 
that of a photograph from the same nega 
tive. <A picture thus produced will be of a 


bluish tint on white ground. Many manu 
facturers of machinery or specialties use this 
method to advantage for the purpose of il 
lustrating their productions. 

= =: 2 


Bement, Miles & Co., Philadelphia, Pa., 


have recently brought out a new machine 
designed expressly for planing the valve and 
steam chest seats of locomotive cylinders, 
The table is so made as to be locked in three 
positions, 90 degrees apart, so that shifting of 
the work is not required. The four surfaces 
of the seat for steam chest can be planed at 
a single setting, as well as the ports. 
- . 

It is a fact as well settled as need be that 
the highest skilled found in 
those places that offer the best inducements 


mechanics are 
for living pleasantly. A wise man, looking 
for good machinery, will seek it in a pleasant 
town or city, because he knows that good 


mechanics are there to make it, 
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there were 
which, in 
particular, the dynamite will, if 
anything like the expectations of her de- 
signer and the Navy Department are realized, 
about the second revolution in naval 
warfare, caused by 
ingenuity. 

| It isin entire accordance with what might 
be expected of the United States, that they 
should, when finally 
themselves upon something like an even-foot- 
ing with the matter of 
do it by an 
entire departure from the ideas followed in 
the building of other navies, 


At Philadelphia the other day, 


launched two _ vessels, one of 


cruiser, 


bring 
American enterprise and 


taking steps to place 


other countries in 
naval equipment, choose to 
and to depend 
for success upon new applications of science 
and talent, rather than 
merely follow the lead of other countries and 
attempt to build more and larger floating forts 
than any yet built, plate them with heavier 
armor, and equip them with more 


original inventive 


power- 


ful guns—a competition in which that nation | 


must always lead which is prepared merely 
to spend the most money for its protection, 
and in which science and 
play a comparatively small and unimportant 
part. 

who 


Those are 


can have little doubt as to the efficacy of 


such guns in naval operations if it be found 


that the vessel which carries them can be 
brought within their comparatively short 


range before being destroyed by the 


ful guns of modern iron-clads—a_ problem | 
which is yet to be solved, and in the solution | 


of which the high speed (20 knots) and the 
light draught (84 feet) are expected to play 


an important part by enabling her to choose | 


her own position for operations. We have 


little doubt, however, that if. it 


necessary or important to throw the dynamite | 


shells to distances than mile, 


guns will be constructed to do it. 


greater one 

The plan of having the guns immovably 
fixed upon the deck, so that the vessel must 
tire them, 
the success of which is somewhat 
problematical, especially it is remem- 
bered that a vessel presenting her broadside 
300 feet 
distance of a mile subtend an angle of about 
3° only, that 
strike her amidships a 


be steered into position to is a 
novel one, 
when 
for a mark, if long, 
sO 
variation of little 
in position either way at the 
moment of firing would render the shot 


more than 14 
use- 
less, 

However the launching was very 
ful, shall, in the 
months, probably know just what 
her, and in future constructions 
there will be ample opportunity to correct 
any defect which may be found to exist. 

One of the daily papers gravely announces 
that 
the direction of Secretary Whitney, although 
the builders put forth every possible effort in 
making it successful ’’—as if the efforts of the 
builders was a matter of secondary import 
the the 
Secretary mainly depended the success of the 


success- 


and we course of a few 
can be 


done with 


‘the launching of the vessels was under 


ance, and upon ‘direction’ of 
launch. 


——-_—~@i>e———— 


Important Discoveries. 


There is something particularly fascinating 


in saving fifty per cent. in some process or 


combination of processes, Twenty-five per 
cent. used to be thought fairly good, but it 


is hardly worth speaking of in these times. 
And in setting forth the possibilities of enor 
mous saving there is generally evidence of 
We 
: > . 

just now, to the above by noting, 
the lengthy com 


pany controlling certain processes for pulver- | 


startling discoveries having been made. 
are moved, 


recently, prospectus of a 


izing coal, and burning it, the prospectus 
being published in the reading columns of 


the daily press, probably as a paid advertise- | 
forth that 
yields results only 


ment. In this the discovery is set 
‘coal, in its natural state, 
one-half of that which it made to 
produce if used after the creation of gas 

that the 
measured by the heat util- 


can be 


The context shows ‘results’ re- 


ferred to are to be 


inventive talent | 
| sweeping 


power- | 


be found | 


| reaches success through profiting by the fail- 


would at a} 


if an effort were made to | 


|of every man engaged in mechanical 


| Maine better practice in California, or else- 


'of quite upsetting the conclusions of experts, 


| with the matter are sure to see the fallacy of. 
familiar with the results | 
attained at the testing of the dynamite guns | 


| than fifty per cent. of the 


| referred to is not published in the interest of 


| tentialities of profit beyond the dreams of 


” 8 


ized, and the ‘‘ discovery” is in the direction 
who, for some very common purposes, be- 
lieve they have succeeded in utilizing about 
eighty per cent. of the heat of coal. 

Then, again, we learn that ‘‘ in locomotives 
* * * not over twenty-five per cent. of the 
heat is now made available.” We suppose 
this available for making steam. 
Here, again, is an important discovery. Not 
many master mechanics will admit that their 
boilers are averaging less than the evapora- 
tion of six pounds of water per pound of 
good coal burned, and they will be equally 
surprised to learn that it would be possible 
to evaporate twenty-four pounds of water 
with the same quantity of coal, if all the 
heat was utilized. Several other important 
are duly set forth, but the 
foregoing must suffice. 
beyond question, certain pro- 
cesses in which a great saving would, and 
result from using gaseous fuel. And 
by the aid of a vivid imagination a mixture 
of pulverized coal and air may be considered 
gaseous fuel. But in order to set forth the 
fact that gaseous fuel is superior for some 
purposes, it is hardly necessary to make 
that those conversant 


means 


‘* discoveries ” 
There are, 


does, 


assertions 


It may be reassuring to those who, without 
having studied the subject, have been led to 
believe that they are getting materially more 
calorific effect of 
the coal they buy, to know that the prospectus 


manufacturers of the appliances alluded to, 
but by those who are anxious to give away, 
for a few dollars, stock which possesses, in 
the language of 


the prospectus, ‘‘the po- 


avarice,” whatever that may mean. 


— ——_*+@oue—_—_—_ 


Profiting by the Experience of Others. 


In most instances, the fortunate inventor 


ures of others. The successful man is the 
one who, by reading and observation, knows 
of the success and failures of others—partic- 
ularly the failures, so far as they are made 
public. The man essays to go along 
without profiting by the experience of others 
is sure to travel a long road, with the proba- 
bility of getting nowhere in particular. 

This is not only true of the inventor, but 


who 


pur- 
suits. Anything that shows to a mechanic in 
where, is a help he is entitled to, if he can 
get it—and he generally can in these days, if 
he is disposed to read. 

But it is a fact that in these times, when 
there is so little excuse for ignorance, meth- 
ods are employed in large and in small shops 
that have been demonstrated wrong in a hun- 
dred instances. There is no law that will 
compel a man to read and observe. Those 
who do not follow current progress sharply 
generally find out, when it 


is too late, what 
others are doing. 

Many a man has proved himself a failure 
through lack of investing twenty dollars a 
the direction of finding out what 
others are doing. If is immaterial whether 


year in 


one is a business 


man or a workman—so 
called. The world will not wait for him in 
either case. And in either case, if he as- 


prices of part of the ‘products of the coun. 
try, then combination must become univer. 
sal ; when this time comes the trust will haye 
lost some of its flavor. 

—— 

Literary Notes. 


| PRACTICAL HINTS FOR DRAFTSMEN. 

Charles William MacCord. 

The leading object of this work is to ex. 
plain various modes of representations which 
are not strictly based on the principles of de. 
scriptive geometry. The aim of these hints 
is to suggest to the draftsman slight viola. 
tions of the rules of projection, enabling him, 
if possible, to supply the workman with bet. 
ter and clearer drawings than those made ip 
strict accordance with the true principles. No 
fault is found with descriptive geometry ; on 
the contrary, it is plainly stated that the 
draftsman should be master of the principles 
of his science ; but it is also asserted that in 
the practice of his art he should not be their 
slave, as no one thing is more fatal to 
practical efficiency than the strict formalism 
which subordinates the end to the means, 
allows no exercise of discretion, and binds 
the draftsman to the observance at all times 
of inflexible rules. The author gives a num- 
ber of examples, selected from practice, and 
explains in each case the particulars in which 
the rules of descriptive geometry are vio- 
lated. The author does not attempt to do the 
impossible thing—such as tostate rules which 
shall guide the draftsman in all cases, and 
prevent him from carrying these violations 
beyond reasonable limits—but a great deal is 
left to the good judgment and ingenuity of 
the draftsman. These hints are arbitrary 
suggestions, and, like all arbitrary measures, 
may meet with considerable opposition. No 
doubt there will be draftsmen who will in- 
sist on following the true principles of de. 
scriptive geometry at all times, and reject the 
hints given ; others may follow them only to 
a small extent, while a number may accept 
and follow all of them. We ourselves take 
most decided exceptions to some of the pro 
fessor’s hints and modes of representation, 
although there are many excellent points 
brought out in the book. Any difference of 
opinion that may arise should not detract 
from the value of the work. It is clearly and 
vigorously written, and no one can mistake, 
or be led into error, by any of the author's 
statements. Young men and mechanics, who 
are learning practical drawing with the inten 
tion of entering the drawing room, and who 
are already acquainted with the principles of 
projection, will do well to read this work 
varefully, and become acquainted with topics 
on which, often, earnest discussions arise in 
the drawing room, and with which young 
men should be familiar before entering it. 
The chapters on free-hand drawing or sketch 
ing, and the description and use of tools, 
will be found to be interesting and — 
reading. The price of the book is $2.50; 
is published by John Wiley & Sons, New 
York. 
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By Prof, 








SUWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 











sumes the ability to keep abreast of the times 
without help from others, he is sure to al 
left behind. 


| 
<a> 


One of our contemporaries, struck with the | 
mania for statistics, allows for a family of | 
four, three pairs of shoes a year, at a total | 
cost of $4.50. four per- 
sons are to wear three pairs of shoes is not | 
explained. 


Just exactly how 


| 
ae ~ 


The latest of all trusts is the farmers’ trust. 
And, truth to say, with them it has come to 
be, in the main, a matter of self-defense. 
With one or the other of the great combina- 
tions reaching out to affect the cost of every- 
thing they buy, 





there seems to be nothing for | 
but combine to regulate | 
the price of what they have to sell. If there 


is no way to prevent combination to regulate | 


the farmers to do 





to common-sense methods. 
Every question, to ineure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither name, correct initials nor loca- 
| tion will be published. 


(250) C. R. K., Tlion, N. Y., asks: Why 
is it,and why is it necessary, that one strok« 
of a locomotive air pump should be quicker than 
the other? A.—It is not necessary, neither is th: 
| pump designed so that the motion of the piston in 
one direction sball be quicker than the motion of 
the samein the opposite direction. This alternat« 
quick and slow motion of the piston is the result 
of its having more work to do in one direction than 
in the other. 


(251) C. G., Germantown, Pa., writes : 
Will you please explain the details of the Westing 
house air brake, valves, etc., or give the name of 
some book where it is explained? A.— Write to the 
Westinghouse Air Brake,Company, Pittsburgh, Pa., 
for acatalogue. 2. Explain why the lead is con 


stant in the lifting link valve gear in a locomotive 
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AMERICAN 


A.—The lead in a lifting link is not constant ; it is order to enable our readers to understand this an- | 


constant only in a stationary link. See AMERICAN | 
MACHINIST» Oct. 2, Nov. 6, and Nov. 20, 1886. 


swer we reproduce the cut given in answer to Ques- | 
tion 80,and will also state the problem, which our 


| corresponent indicates by a sketch in his letter. Let 


(252) W. E. H., Brooklyn, N. Y., asks: 
Can a steel disk wheel, ten feet diameter, 4 inches | 
in thickness at the center,and tapered to 4 inch at 
the periphery, be run with a velocity of 6,000 feet 
per minute, providing the steel can be made with a 
tensile strength of 75,000 per square inch. A.—Yes. 
Be careful to obtain homogeneous steel. 


(2538) W. G. C., Charleston, 8. C., asks: 
Please give me the cause of the humming noise in | 
the furnace of some steam boilers, usually called 

back draft.” .4.—It is a difficult matter to state 
the cause of this noise; sometimes the theory is | 
advanced that the noise is caused by the violent 
combination of oxygen and hydrogen, the buzzing 
being an aggregation of minute explosions. 


(254) W. M. M., Marietta, Ohio, writes : 
Please give me some points in regard to drafting with 
Indla ink on tracing cloth. I have some difficulty 
in making a mark distinctly on the varnished side 
of the cloth ; it seems to be oily, so that a mark will 
not always follow the pen, and I cannot make as 
fine aline asI wanttodo. Where is the trouble? 
A —With a dry linen rag dipped into finely pow- 
dered chalk, rub the glazed side of the tracing 
cloth, until some of the gloss is taken off the sur- 


i Dand B D represent two struts, A B the span, 


| equal to 300 feet, and D # the rise, equal to 4 inches ; 
| the load at D is 500 pounds ; what will be the stress | 
in each strut? Our answer to Question 80 plainly 
indicates that the stress on the line 
as much greater than the force represented by the 
| line DO, 
| we must first find the length of A D. 
of determining this length is also explained in the 
answer referred to ; 
Therefore the stress on the strut 


A D will be 


as A Dislonger than DC. Consequently 


The manner 


and was found to be 150.5 feet. 
A Dor BD will be | 


150.5 FR 


= 9,406.25 pounds. 


IE ee. ee 





face ; then with another linen rag or brush, wipe | In answer to Question 80 we find the stress on the 


or brush off all the remaining chalk. This treat- | 


ment will remove all the difficulty you have experi- 
enced. 

(255) J. L. G., New York, asks: 
34 inch water pipe leading from a tank or from the 
street with a pressure of about 30 pounds to the 
square inch into a boiler or a jacket kettle with a 34 
inch overflow or outlet, what pressure, if any, isin | 
the boiler or kettle ? 
water, the pressure in the boiler will be equal to | 
pressure at the junction of the boiler and the pipe 

| 
} 


If al 


A.—Neglecting the weight of | 


leading intoit. Ifthe pressure at this point is 30 | 
pounds per square inch, then the pressure in the | 
boiler will also be equal to 30 pounds. If the pres- 
sure at the other end of the pipe is 30 pounds, and | 
the pipe very long, the friction of the water in the | 
pipe will reduce the pressure in the boiler. 


(256) C; FF: R., Troy, N. Y.,. writes: 
What will be the effect on the valve movement and 
cut-offs by disregarding the offset in the rocker 
arm, when, according to the principles Mr. Meyer | 
gives in ‘‘ Laying Out Link Motion,’ there should | 
be offset in the rocker arm? A.—Disregarding the | 
offset in rocker arms will give to the valve a move- 
ment which is not symmetrical, and it will also 
affect the position of the saddle pin on the link. 
Although we do not advocate disregarding the off- 
set in rocker arms, we must admit that in many 
locomotives the effect produced by straight rocker 
arms, when these should have offset, will be so 
slight as not to be appreciable. 


(257) C. S., New York, writes: We are 
very much troubled by getting the paper ready for 
heliographic copies. The paper, which is covered 
with a thin coat of chemical solution, must be pre- 
pared either by hand or imported from Paris. The 
paper finished by hand is very imperfect : the paper 
imported from France is prepared by a machine, 
but it is very expensive. What I would like to know 
is if machines for preparing rolls of paper for the 
purpose mentioned are made in this country? A.— 
We believe machines of this kind are made in this 
country, but they are expensive. Write to any 
manufacturer of machines for making wall paper, 
and you will obtain price, and all necessary infor- 
mation. 

(258) X. Y. Z., Vt., wants to know if 
there is any way to successfuily demagnetize an 
electro-magnet of atelegraph sounder, which has in 
some manner become permanent, to aslight extent, 
or does not immediately lose its magnetism On the 
circuit being broken; that is, without putting in 
new cores. A.—The softest iron will retain traces 
of magnetism (residual magnetism), but it should 
not be sufficient to cause trouble unless the iron is 
unsuitable. You can remove this charge and per- 
haps render the iron less susceptible to another, by 
annealing the cores as you would a piece of steel. 
We suggest, however, that you first make sure that 
your adjusting screws are set right, so that the ar- 
mature does not come in contact with the cores. 
If contact does take place it will greatly increase 
the residual charge and make the magnet slower to 
let go. 

259) M. A. P., Chicago, IIl., writes: 
Enclosed please find a clipping from Carter Har- 
rison's letter from India to one of the Chicago 
papers. In it you will notice a reference to a/| 
wrought-iron column over seventy feet long and | 
eighteen inches diameter. This column is situated 
two miles from Delhi, India. I have been wonder- | 
ing whether it was really wrought-iron, or merely | 
cast-iron, and how it compares with work of this 
age if it is wrought. A.—Since we have not seen | 
this column we are not ina position to ¢ ontradict | 
Mr. Carter Harrison, nor can we express any opin- 
ion as to its merits. 2. According to the answer to 
Question 80 in the AMERICAN MacuInist, the stress | 
on the rope = 9,406 pounds. Applying this method 
to finding the stress in struts, we have 


160.5 oO oe = 18,812.5, or 


twice as much stress as on the rope. 





This formula 


is found in all the books on trusses at my command. | 
I also see the logic of your answer, and do not doubt 
But why this difference? A.—In 


its correctness. 


| and the force represented by the line 4 


| which is the stress on the strut A D. 
we believe our correspondent has fallen into an 
error through careless reading. 


| Frasse & Co., 


deep well supplies ; 


rope to be equal to the same amount, namely 9,406.25 
| pounds, and there is no such difference as our cor- | 
respondent found. 
results in representing the forces by a triangle A D 
| £. Placing a load of 500 pounds at D, 
| evident that the strut 4 
| this load, namely 250 pounds. 
gle A D E,the line D FH will represent 250 pounds, 


We may also obtain the same 


D has to resist one-half of 
Hence in our trian- 


D will be 


| justas much greater than the force D Fas the line 


A Dis longer than D) #. Hence we have 


150.5 & 250 


=9,406.% 
4 


25 pounds, 


To be candid, 

















USES PECIALS: LS, 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. e 








Gear Wheels. See adv., 

Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Taper attachment on all lathes Lodge, Davis & C 
Compound rest on all lathes Lodge, Davis & Co. 
Power cross-feed on all lathes Lodge, Davis & Co. 
Large hollow spindle on all lathes Lodge, Davis & Co 
Automatic stop on all lathes Lodge, Davis & Co. 
See special ads. pages 15 and 16 Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Falls, Mass. 


page 16. 


Chicopee 


Machine work and vattern making. Anderson 
Machine Works, Peekskill, z. 
Foundry for sale by 8S. B. Hendricks. Review 


Real Estate Co., Roseburg, Oregon. 
Light articles built to order by the 

Sewing Machine Co., Philadelphia, Pa. 
The Best Upright Hammers run by belt are made 


American 


by W. P. Duncan & Co., Bellefonte, Pa. 

Pattern and Brand —prr soon Vanderburgh, Wells 
& Co., 56 Beekman street, New York 

Drop presses, puuches and_ shears. Williams, 


White & Co., Moline, Ill., manufacturers. 
R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube E xpanders. 
Improved fine tools for mechanics, mant’d by L. 
Starrett, Athol, Mass. Send stamp for full list. 
Solid Nickel-Seated ‘ *Pop” Safety Valves. 
solidated Safety Valve Co., 111 Liberty st., N. 
‘Swift’? Sight-feed Lubri icator ; no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Light and fine machinery to order; foot lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. 
‘“Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Burnham’s tesbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 
Selden Packing, for stuffing-box, with or w ithout 
rubber e ore. Randolph Brandt, 38 Cortland st., 
Silk wiping towels are better and cheaper he 
waste. 8S. A. Smith, 23 South Canal st., Chicago, Ill. 
Ice and Refrigerating Machines, 124 built,and all 
successful. David Boyle, 52 21 Monroe st. , Chicago, I. 
The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcrott Mfg. Co., 111 Lib- 
| erty st.,  - 
For the latest improved 
| Driil, address the M. C 
Jackson st., Chicago, Il. 
Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
92 Park Row, N. Y. 
Artesian, salt and oil well pumps; sucker rods and 
wrought-iron tubing and steam 
pipe. Hardwicke & Ware, Buffalo, N. Y 
Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See May 5, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
Robertson’s damper regulator; no diaphragms, 
springs or packing; the cheapest ‘good regulator in 
market, Hine & Robertson, 45 Vortlandt st., N. Y 


Con- 


Diamond 





| polishing materials, all kinds wire, metals, 


| chine work furnished, in large or small quantities, 
E. 


| Garvin & Co., 


it must be | 


Prospecting 
Bullock Mfg. Co., 138 








MACHINIST 9 


An iron foundry is to be started in Livermore Falls, 
Maine, by A. B. Jewett and Ernest Keene. The build- 
ing will be 18x32, and an engine, boiler and engine 
lathe have arrived. The foundry is expected to be 
ready for work in about a month. 

John Klein, Oil City, Pa., has recently built a 
pump, said to weigh more than 100 tons, for the oil 
line from Lima to Chicago. It is expected that this 
pump will force oil the entire distance—210 miles— 
at the rate of 350 barrels per hour. 


Machinists’ supplies, brass goods, m’f’rs supplies, 
ete., in 
any quantity. Jordan & Gottfried, 208 Cans alst ry. & ¢ 
For Best Return Steam Traps, Pressure Regula- 
wee Positive-Acting Pump ah “te Back-Pressure 
Valves. T. Kie ley, 11 W. 18th st., N. Y. Send for des’n. 


Patent Att’y. R.G. eat ane ., Washington. 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for 
circular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Ravdall’s copper- ~~ hammers are something 
that every machinist should have; ask your dealer 
to show you one, and if he does not keep them, write 
to ge a & Co., 105 Fulton st., N. Y. 

. H. Hoffman, consulting engineer, 108 Liberty 
~_ room 3, N. Y. Mechanical engineering in all its 
branches ; working drawings for the transmission | 
of power by steam, water, air and electricity 

Parties requiring milling machine or screw ma- 


McCoy & Saunders, 26 Warren street, New York, 
are agents for the sale of the Gates solid wrench. 
The main bar and handle of this wrench are in one 
solid piece, avoiding the weakness of a wooden 
handle. Other features of this wrench may be seen 
by consulting the catalogue. 

The silk millin Guilford, Maine, has been leased to 
the Singleton Silk Manufacturing Company of New 
York for two years. This concern will start up the 
works on or before May 1, with as many hands as 
can be engaged by thattime. It has plenty of work 
and proposes to pay good wages. 


will please write to the manufacturers, E. 
139, 141, 143 Centre st., New York City. 
The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, | 
| invite correspondence with all needing this class of 
machinery. Catalogues and prices on application D. Saunders’ Sons, Yonkers, N. Y.. have issued 
For the manufacture of | their 1888 catalogue of pipe-threading machines, 


Patented articles in line of machine work ; , : , 
| Specialties in fine light machinery ; tapping and drilling machines, taps, reamers, tongs, 
cutters, pipe vises, ete. It is a large paged cata- 


Accurate cam cutting, 
| Address Wardwell S. M. Co, Woonsocket, R I. logue, very fully illustrated, and contains brief de- 
scriptions of machines and devices for steam and 


Hot Water Supply. A practical treatise on the 
gas fitters’ use. 


fitting of hot water apparatus for domestic and 
general purposes. By F. Dye. 8&2 pages with 25 | 
| illustrations. 12mo., cloth,$l Send for catalogue. | 
E. & F. N. Spon, 12 C ‘ortlandt street, N. Y. } 


James D. Cardell & Co., 


The Hazelton Boiler Company, New York, have 
recent orders for two 250 horse-power boilers to 


( Io eav ave *hila- | . : ‘ ‘ y 
Legge M 1900 Passyunk ave., Phila-| Washington Gas Light ( ompany, Washington, 
delphia, Pa., boiler makers, manufacturers of tanks, s two %% : ; ue 
stacks, and all kinds plate iron work; coils of | D. C.; two 7 horse-power to Holyoke Envelope 
wrought-iron pipe for ice machines, blast. furnaces, | Company, Holyoke, Mass.; one 215 horse-power 
paper mills, dye houses, etc., also coil boilers. to the Farrel Foundry and Machine Company, An- 
“Indicator Practice and Steam EngineEconomy.” | sonia, Conn.: one 215 horse-power (second order) to 


| By F. F. Hemenway. 
| using the indicator, and making all required calcu- 
lations from the diagram; also the principles of | 


| 
Contains plain directions for | E. R. Carhuff, Newark. N. J 


The Covered Tube Cable Railway Company, 186 


economy in operating steam engines, and current} Remsen street. Brooklyn, N. Y., have printed a 
practice in testing engines and hoilers. Price, $2, | i 2 pee ee 

postpaid. Published by John Wiley & Sons, 15| Pamphlet written by their Chief Engineer, A. H. 
Astor Place, New York. | Mathesius, in which the cost of the different sys- 
| ‘Binders’ for the AMERICAN MACHINIST. Two| tems of street car propulsion is compared. Mr. 


styles—the *‘Common Sense,”’ as heretofore sold by | 
/ us. and mailed to any address at $1.00 each, and the | ti a << te 3 ? 
m2 : ae be ’ ing this cost from propulsion by horses up to » 
‘*New Handy,” mailed at 50c. each. The former | eu aha : : . ” the 
has stiff board covers, while the latter has flexible | electric motor, and makes complete comparisons. 
covers, the full page opening flat. Either will hold | | The pamphlet is, we believe, intended for distribu- 
the entire 52 issues of any volume. AMERICAN MA-| ¢ 
A aye Fee, PR : - ion amongst thcse interested in the subject. 
CHINIST Pus’G Co., 96 Fulton st., New York. 5 J 
1 ‘ ‘ .\ R. H. Brown & Co., manufact : anics’ 
The series of articles by J. G. A. Meyer, on “* Prac- R. H. I &Co., manufacturers of mechanics 
tools, are making preparations for the erection of a 


tical Drawing,”’ now running in the AMERICAN MA 
CHINIST, Should be closely followed by every stu- | large new factory in connection with their present 


Mathesius has spent a good deal of time investiga- 





» Sta > Ne rit} . oe R8 } 
dent. They commenced with October 23, 1886) Huilding on Ashmun street, New Haven, Conn., for 
issue, and up to and including April 7, 1888 | . ’ : : sai ee 
| issue 47 articles have been so far published. Copies | Which R.G. RusselLis making plans. The building 
containing these articles, sent by mail to any part | will be two stories high, with basement, 40x100 feet: 
of this country or Canada, at 5 cents each. AmER- 


| and there will be an addition to another building, 
39x40 feet. The building will have an elevator and 
fire-proof vauts, with concrete floors, for the safe 
keeping of valuable tools, ete. Real 
Record. 


1CAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 

‘*Modern Locomotive Construction,” by J.G. A. | 
Meyer. The above series of articles, now running | 
in the AMERICAN MACHINIST, are attracting the at-| Feat 
tention of railway mechanics all over the world. 

| Commencing with the June 27, 1885 issue, 61 articles 
have thus far appeared up to and including the 
March 31, 1888 issue. Copies containing these | 
| articles sent by mail to any part of the U. 8S. or} 
|Canada at 5 cents each. AMERICAN MACHINIST | 
PUBLISHING Co., 96 Fulton st.. New York. 


~ Connecticut 


W.#H. Moore, the extensive manufacturer of bed 
slats and spring-bed material at Gardiner (Maine) 
received his patent on his new excelsior machine 
March 20, 1888. This machine is 50 feet long, and 
has ninety-five cutting knives, and will be of a 
i- — capacity to turn out four to five tons of excelsior 
daily. The machine comprises eight sections. Two 
sections have been worked part of the time during 
the past year, and an excellent quality of excelsior 
has been produced. In a few weeks Mr. Moore’s 
arrangement will be complete for running the en- 
tire machine constantly. It is adapted to utilize 
the waste of saw mills, and spruce wood is found 
to make a most excellent quality of excelsior. 














A. J. Love expects to build a foundry at Durant, 


Miss. This new invention, which is considered a very val- 
A. W. Cook will build a furniture factory at New | Uable one, will be the means of establishing another 
Berne. N. C. prominent industry in Gardiner, and probably in 


other sections of the State.—Jndus/ria/ Journal. 


J. Studebilt willstart a wagon factory at Choctaw 
Corner, Ala. The Kansas City [Mo.] “ All the 
leading foundries in the city are running full time. 
| and some of them find it necessary to run into the 
night in orderto keep with their orders. 
Never beforein the history of Kansas City has there 
been so great a demand for castings for both build- 
| ings and cable lines. The latter demand is large, 
and the forces of men employed in satisfying it 
is being constantly increased. Prices are firmer as 
| the season advances, although the bulk of the con- 

tracts for the year’s work has already been let. 
| There is no doubt thatthere is a good opening here 
| for much more capital in this channel than is at 

present employed. Allthe foundries report prompt 
| payments, the bulk of the jobs being taken on the 
basis of cash on delivery.”” Andof planing mills: 

The demand for the output of these mills is far 
below the capacity of the plants here established. 
A good many mills are working night and day, and 
| even then find it difficult to keep pace with orders. 

This results in delay to building operations to some 

extent.” 


Commercial says : 





An iron foundry will be started at Camden, Ark., 
by Edward Clifton. 


= ar - ace 
The Prescott Automatic Car Brake Company has , 


been incorporated at Chicago, III. 


The Birmingham (Ala.) Safe and 
will erect an electric light plant. 


Lock Company 


The Columbus & Western Railroad Company will 
build a roundhouse at Birmingham, Ala. 

T. Paterson & Sons are increasing the capacity of 
their foundry and machine shop at Albany, Ga. 

The Sherman (Texas) Iron Works have been pur- 
chased by J. W. Dickson. It is expected that he 
will enlarge the works. 

A company has been organized at Tuskaloosa, 
Ala., known as the Tuskaloosa Electric Light and 
Gas Cotmpany. The proposition is to erect an elec- | 
tric light plant. 


A company has been organized at Nashville, 
Tenn., knownas the Nashville Jenny Electric Light 
and Power Company. It is expected the company 
will begin operations at once. 

The Atlantic Machine Works, Boston, Mass., 
were recently burned, involving a loss of $150,000, 
The fire started in the pattern shop, and is believed 
to have caught from an electric light wire. 


Sleeth & Black, Forty-first [Pitts- 
burgh, Pa.) are now running to their full capacity, 
and are making some of the largest rolls that have 
ever been made, both chilled rolls and their patent 
semi-steel rolls. They have at their works chilled 
rolls 33 inches in diameter, cast by a new 
(for which letters patent are now pending). 


Seaman, street 


pre CeSs 


They 


The ix Crucible C any, of Jersey City, : . x 
The Dixon Crucible Comp any 0 ey? | claim to beable to make chilled rolls of any size by 
have changed the name of their ‘Graphite Smear 


this process that will give a much better roll than 
has heretofore been made, reducing the 
risk of cracking and spawling to a minimum. 
They have in their shop a large number of heavy 
rolls of their semi-steel brand, among the lot some 
that require 32 tons of metal to pour each roll. They 

are now erecting a new, and what they claim will 
be the largest and heaviest roll-turning lathe in the 
country —the shears being 2s feet long, 6 feet 6 inches 
wide, face-plate 6 feet diameter—capable of swing- 
ing rolls 72 inches in diameter, all parts being built 
as strong as their thirty years’ experience has shown 


Grease" to ** Graphite Pipe-Joint Grease,” as better 
expressing the most important use made of it. 

The Government is adding new tools to the 
Portsmouth Navy Yards, having recently ordered a 
triple radial drill and a suspended drill from the 
Universal Radial Drill Company, Cincinnati, Ohio. 


besides 


New water-works or the enlargement of existing 
works are contemplated at Milton, Ore.; Montrose, 
Col.; Wichita, Kan.; Bushnell, 111.; Orleans, Neb.; 


LaGrange, Tex ; Tallapoosa, Ga.; Tarboro, N. C.;|to be required. They are now running 21 roll 
Clarksburg, W. Va, turning lathes.—American Manufacturer, 
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Machinists’ Supplies and Iron. 


New York, May 3, 1888. 
Iron—American Pig—Prices have been in buyers’ 
favor and are somewhat lower for all grades. We 
quote good to choice brands No. 1 X Foundry, 
$19.50 to $20.50; No. 2, $17 Lo $19; Grey Forge, $16 to 
$17, and ordinary brands as low as $15 to $15.50. 


*WANTED* 


“ Situation and Help” Advertisements only tnsertea 
under thie head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 
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Wanted—Men to sell planes, see page eleven. 

Young Swede, machinist, wants situation ; good 
vise hand. ‘“ John,’ Jamaica Plain P, O., Mass. 

Mech. draftsman experienced on Corliss engine & 
gen. mach. work wishes position. S. A., Am. Macu. 

Situation wanted in New York or Brooklyn by a 
first-class draftsman on marine engine or general 
work.: ,H. P. A., AM. MACHINIST. 

Situation wanted by a young machinist drafts- 
man of ten years’ experience ; first-class; best of 
references. Address A., Box 1182, Fitchburg, Mass. 
™Wanted—Two or three skillful machinists, also 
one competent to take charge of small first-class 
shop in New York city. Address Stephenson, Am. 
MACHINIST. 

Wanted—By an American, a position to take 
charge of a foundry; is used to handling men, and 
all kinds of foundry work. Address 8. C. G., 59 
Downing st., Brooklyn, N. Y. 

Wanted—A practical pattern maker to take 
charge of the pattern department of the Dunkirk 
Iron Works. Address, stating experience, wages 
expected, etc. Dunkirk Iron Works, Dunkirk, N Y. 


Wanted—By a young man 19, actually employed 
as help in machine shop, and having some knowl- 
edge of practical drawing, situation in large ma- 
chine shop to thoroughly learn machinists’ trade. 
B. Y., AM. MACHINIST. 


Machinist with good technical education 13 years’ 
exp. in building tools, pumps, marine, stationary, and 
locomotive engines ; in charge of machine depart- 
ment at one of the largest iron furnaces South ; ener- 
getic; best references. A. J.S., 423 W. 19thst., N.Y. 








J: MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head a 
85 cents per line, each insertion. 





” Crescent solid lubricant, clean, durable, cheap: 
prevents hot boxes. Crescent Mfg. Co., Cleveland’ 
The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 
Hard rubber blowing and pressing. dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Wanted — Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 

Wanted—Parties having specialties to manufact- 
ure, correspond with Cedar Point Foundry and 
Machine Shop, Port Henry, Essex Co., N. Y 

Wanted—To correspond with partie s having spe- 
cialties to manufacture, small machinery and pat’d 
articles. Address *‘ Natural Gas,” Am. MAcHINIST. 

Wanted—Cheap testing machines for cast-iron to 
give contraction, deflection, and strength; also 
any other useful foundry tools. Jas. Evans & Co., 
Gaythorn, Manchester, England. 

August C. Christensen, 26 Church st., N. ¥., mech. 
and hydr. engineer. Prepares designs of water- 
works pumping stations, drawings of steam pnmps, 
pumping engines, gen. mach’ry and pat. drawings. 

Wanted—A 60''x60" planer to plane from 15 to 30 
feet, either new or second-hand. If second-hand, 

vz be of modern design and in first-class order. 
Address Fosdick & Plucker, Sixth and Culvert, 
Cincinnati, Ohio. 

For Sale—One complete set of pulley moulding 
machinery to make pulleys from 6 inch to 40 inch; 
one 9 ton cupola; three foundry cranes ; one sheet- 
iron core oven; crane hand ladles from 40 pounes 
to 7,000 pounds ; complete with necessary bales and 
handles. Address North Star Iron Works, Minne- 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 


8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 


AMES LEFFEL & Co. 
SPRINGFIELD, OHIO, 
or 110 Liberty 8t.. New Yor 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE. - WN. ¥. 
VERTICAL 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 


DRILLING MACHINES. 


ALL STYLES WITH 
Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 

























BRADLEY'S 


UPRICHT 
CUSHIONED 








Eg HELVE 
2 Gi 

20 > HAMMER 
ce O 

D> ~ Combines all the 
kad best elements es- 


P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


any other Hammer inthe World. 


Bradley's HEATING FORGES 


Established 








With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
. these machines 
a to be the best, 
simplest, most 
durable and 
J Pat. Aug. 30, 1887 Beceem Maly 
edipeoate ia alt a elements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N. Y. 





andLABOR saved by using 
thissolid, strong, durable, 
firm-hold, quic k-working 
Lever (Not Screw) Has improv- 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send forcircular, 


TOWER & LYON, 


95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


TANITE FOR SAW MILLS 


FOUNDRIES AND 
EMERY WHEELS -—|MACHINE SHOPS. 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE C0., PA. 


Or HA, ROGERS, 19 John ot, Xf ¥. 
THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and t.v building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE C0O., 
PAWTUCKET, R. I. 











MACHINIST 


THE DEANE STEAM PUMP CC. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





SEND FOR CATALOGUE 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers. 15in. and 20in. Traverse Shapers. 
10in., 16in. and 22in. Planers, 18in.x 6, 8, 10 or 12ft. Engine Lathes, (New 
Pattern.) 10, 12 and 15in. Speed Lathes. Larger size Planers at short notice, 
Also our Forming Lathe for special brass work. A few 2d hand tools also ox 
eral purposes. 
on trial, Catalogue mailed on application. 


— THE HENDEY MACHINE CoO., 
MILLER, METCALF & PARKIN, 
167 West Second Street, CINCINNATI, O. 











TORRINGTON, CONN. 
CTEFI In BARS, BLOCKS, SHEETS, RODS and 
Pittsburgh, Pa. Chicago, Ills. New York, N. Y. 

Sebastian, May & Co.’s Improved Screw Cutting 


WIRE of the finest quality used for TOOLS 
oun | ATH ES 6 


and DIES of every description. MACHIN. 
ERY, SPRING and all other grades for gen- 
Drill Presses, Shapers, Band, Circular and Seroll 
Saws. Machinists’ Tools and Supplies. Lathes 











“COMPLETE STEAM PUMP. | *@ Si a een Cet 
/ ONLY SEVEN DOLLARS = Gu2s Be A 2 oy ogy 
DEMAND THIS\ PUMP 





WRITE 














(o) em 010) =| fo} >) H 
DEALER TO-US FOR PRICES:: L a L E 
VAN DuZEN'S PaTEN T Scroll Saws, Cc atalog ue 
vay pS fall 
s oTa our 
mAVINN Duz EN & Ti}. FT. Mortiee ors. 4 4 Machine 7. 


SOLE -MAKERS 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 
INCINNATI, 


ESTABLISHED 1 1853. | MONTGOMERY & CO., 
HOWSON & N & HOWSON | 105 FULTON ST., NEW YORK, 


Counsellors at Law Solicitors of Patents TOOLS, SUPPLIES ano MACHINERY 


Philadelphia Offices: 119 South Fourth Stree 
New York : Potter Building, 38 Park — | FOR ALL BRANCHES OF THE MECHANICAL TRADES. 
Washington, D.C. : 915 F. Street pulaatrated Catalogue (300 pages) mailed on receipt of 
ou en ents. 








—— 
me 
Oo ¥ 








SWEET’S 
Measuring Machine, 


The only wag anon od 
that will not lose its 
accuracy by wear. 

Satisfaction Guaranteed. 

SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO. 


A. S. HATCH, President, 15 Cortlandt 
treet, 
S. D. BREWER, Gen’! Man’g’ fae than 











Engineering, Steamfitting, and Design- 
ing, Remodeling and Improving Steam 


Plants, Consulting experts in all mat- 





ters pertaining to the use of Steam and 
Heat, 









GEO. 


95 & 97 LIBERTY 8T., 
NEW YORK. 


F. BLAKE MANF’G. CO. 


BYoese Ee VERY VARIETY 
OF OF 


Pe yy 


achinety 


sRECRERESSERCCRRRCCTECEED. Se 


~ 


111 FEDERAL 8T., 
BOSTON. 















PARK MFG. Co. 


MANUFACTURERS OF 


IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WRITE TO 


34 


Street, 
Boston, 


Mass. 
Park Injector, 


PEEO TO BOILER 


OVERFLOW 


WaTsa 


The 


EJECTORS anp JET APPARATUS. 





PATENT UNIVERSAL SCREW-CUTTING CENTEB 


gy. wyke &co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools. Boston, Mass—S8end for Circular 





I'welve hundred Engines in use. Please seution this paper. 








ANDREW GRAY, Pres. 


U.S. METALLIC PACKING CO., 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines.” =~ « , 


BIN. CUTTING-OFF MACHINE 


MADE BY 


Betts Machine C0, 


Wilmington, Del., 


W. H. Hollis, Treas. FE. P. MONROE, Gen’! Manager. 




















BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 










May 19, 1888 


Beach COOKE & CO., 22 Cortlandt St., N. Y. 
















Ginam, Dina 
































May 19, 1888 
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NICHOLSON FILE COMPANY, 


PROVIDE 


Files and Rasps, 


OF EVERY VARIETY, 


TRADE 


EXTRA 


MA 


FOR FINE MOQ MAREN, JEWELER, 


NCE, R. I. 


INCLUDING THEIR 


FINE. 


RK, 


SILVERSMITGS, WATCHMARERS, ETC, 





THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


For Stationary Enginesand Pumps 


(GATES PATENT.) 








g ofall kinds. Lubricators for Sin- 
} & gle or Double Connection. 
: _PRICE LIST. 
D | ere 1 ] 2 | 3 
Price......... :| 810.00 | $12.00 | $15.00 
W Capacity .. $pt. | ~$ pt. | ? pt. 
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NATHAN MANUFACTURING CO., 


Send for Catalogue. 


& 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 








Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 a. Victoria St., London, Eng. 

















THE HE VOLKER 
_BUFFA 


& ake isa, act CO. — 
MANUFACTURERS. OF Factory 
te DUPLEX STEAM PUMPS. Prices 
BIRD SAGIBAMIELTANI Lisle iis Uhr ALO Nay, by 







Go 


A.A 
gna Philadelphia; Thos. J. 
dall 


nver, Col; 
Manistee, Mich.; Jas. Jenks & Co., Detroit; 
Saginaw: Adolph Leitelt, Grand Rapids; E. F. 


CO. Ni eh & Ge ids, Boston; Henry I- 
6 & Co., Cincinnati ; Shaw, fe 
& ( 0.,, Toledo; The Bole Werlbdanion Co., Cleveland; 
"Austin, Chicago; Kennedy & Pierce Machinery Co. 
Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 

Jickes Bros., East 
Osborne & Co., St. 


ller, New York; 8. C 


ulds & 





Amateur’s Size. 
Taking anything from 3 
to 1 inch inclusive. 
yy ere $5.00 


Patented Dec. 25, 1877. 


———- —L ECOUNT’S 
NEW EXPANDING MANDREL. 








Machinist’s Size. 


No. PRICE 
© seeeee Wie courwus 12 to1 in. $10 

Biv ctv caccuseues “146%. 
: k eeSpceveeceucess ns Be is 
g Cone screws) ; re “. ae 
oe oe 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 












THE M. T. DAVIDSON 
MANUFACTURED BY D AVIDSON 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 
13 to 21 
MAIN 8T., 
~ — Fitehburg, Mass. 


SEND FOR CATALOGUE EK. 





IMPROVED STEAM PUMP 
Sream Pump Company. 





baheee <i D R 


EST ij M MADE FOR ALL 


SITUAT IONS. 








PRINCIPAL OFFIC E, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 


s: OLIVER STREET, BOSTON, MASS, 





Hall 





The Pump in use at our Malt House, 


WHAT USERS THINK OF THE 


Duplex 


of your 








Machine W. orks, San 


Paul, Minn.; Rundle, Spence & 


Co., Milwaukee; Joshua He! ndy 


‘rancisco; Flynn & Emrich, Baltimore; 











Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles 
ton, S. C.: Pond Engineering Co., St. ‘Louis and Kansas Myf 
0. B. G oodwin Norfolk, Va.; Columbus Supply Co., Columbus, ¢ 
C. 8. Teeda & Co., Minne: apolis; H. D. Coleman. New Orleans. 








HALL make, has proved a success in every particular, and 91 LIBERTY 
STEAM I can recommend the same to any one wanting a STREET, 
PUMP CO., first class pump. NEW YORE. 

Benj. F. Hut, Supt. Greenway Brewing Co., 
Syracuse, N. Y. ad 
Steam ump. 








WHY THIS I6 









ba, THE CHEAPEST AND BEST STEAM PUMP 


For the reason that if you are 
interested in raising water or Ry | 
liquids by steam power, we wish 
your attention to the 


More Efficient, Simple, Durable, and more Ei onomical, roth as to running 
expenses and repairs, than any ot mp. 

Call or write for our new 96 page Illustrated Descriptive Book containing ins y_~ 

Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CoO., 120 LIBERTY ST.. N. Y. 


PUT HERE! 


IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


er Steam 





STEAM PUMPS. 


GUILD & GARRISON, 


niin N. Y. 





d Net 





“LITTLE 
GIANT.” 





RUE 


INJHCTOR. 
RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and othe: 


THE BEST 


For Feeding al! Steam Boilers. 


Liquids. 
MPR’ G. CO., PHILA., 
CATALOGUES FREE. 


PA. 





ROOTS’ NEW ACME HAND - BLOWER, 


Tor Blacksmiths, etc. Slew 8 
Compact an: 


Positive Blast. Is Durable 
Chenn, aise ‘ay ) Tengen, Tuyere Irons 
Foundry 


a og 
e 
eG: § 
- a 
.) BEF 8 
RE SF * 
Ona 3: 
of 28 
Seles 
4 =a 2 
Eas) 
woeas 
- 8 
S) Bes 
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- =e 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


Co Ie)! 
a eo 

UR ¢ | 

rrr J (Formerly of Beau. 


s dry’s Upright Power 
Hammer,) 


Scle Manufacturers. 
© Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 


‘WW 


wt.) wil 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 
EMERY OR CORUN- 

DUM WHEEL 
GRINDING MACHIN- 
ERY, EMERY OR 
CORUNDUM 
WHEELS AND 

TOOLS, 
MACHINERY 
FOR 

POLISHING 

WHEELS, POL- 






















 @ HON: DROP 
Wyman SA 


? 


QUICK ACTION VISES. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Bocksellers and Importers, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and 8 Scien- 
tifle Books, 80 es, 8vo., and our other Catalogues and 
a troulace, the whole covering every branch of Gelonee ea applied 

to the Arts, sent free and f of pos to any one fn any 
part of the world who will furnish his address, 





American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements 





Crescent Gauge. JAS. A. TAYLOR & CO. 





| 2. 











ISHING BELTS, 
AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 


=; ELECTRO- 
4 PLATTERS’ 
SUPPLIES. 






B. CRINDING MACHINE. 
1” Shaft. Takes Wheels to i4’” diameter 
Countershaft with hangers or in mac hine. Is 
wportely adapted to light work in machine shop, 
tool grinding, etc. 


Sterling Emery Wheel Co., 


——L,. BEST, Manager, 
Av MANUFACTURERS, 
Pm 22 Warren Street, New York. 








Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 








THERETO. 


| — 
| adie 1) iatrin total \, titty 


L. §. STARRETT, 


Manufacturer of 


4FINE TOOLS 


ATHOL, MASS. 
| SEND FOR FULL LIST. | 


Tubal 
NEW SELF-SETTING PLANE. 


Sample sent as per Circular, 
—MADE BY— 


The Gage Tool Co., y, 











| | 












































Vineland, 

N, J. 

= j 

Fifth order from Widdicomb Furniture Co., Grand Rapids, 
Mich: “Please ship us 6 more of your No. 2 Self-Setting 
Smoothing Planes, As soon as wecommenced buying these 
Planes from you, about a year since, we found them almost 
indispensable, and our men like them very much,” 


15 ASTOR PL, 
NEW YORK. 


TOWN WILEY & SONS, 


—— PUBLISHERS pel 
SCIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mat! 








Iron Foundry of T. Shriver & Co., 


N. Y. City. 


333 E. 56th St., ¢ 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


WPORTEINGTON vsmpine. engin 


—— FOR—— 


WATER WORKS 











OVER 100,000,000 DUTY 
— GUARANTEED — 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 
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Boilers jor Export, oF To een neg mogione| WESTCOTT CHUCK COp, SEMA 1 


Packed for Transportation on Mule back, in Cases weighing not over 275 lbs, 
Easily erected. Self-contained. No brick work required. 5 iy oem mee Tog! | GEARED CHUCKS. | 


No rivets, expanded joints, calked seams, or packing, lJawse Reversible. 
HARRISON SAFETY BOILER WORKS, LATHE and DRILL otec.""%cc: 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. Cc Hi U C K Ss. Bre : ee 
13 1346 ‘ 
66 35 A VALUABLE BOOK for EVERY 1544 ‘ thy 


I EA STEAM USER AND ENGINEER,| SEND FOR CATALOCUE. | 3 « eH 
PUBLISHED FOR FREE DISTRIBUTION, BY H drostatic Machiner TRADE MARK. 


THE BABCOCK & WILCOX COMPANY, , PUSS PINS PUIHES, © THE HORTON jes LATHE fm 
Manufacturers of 4 = 


WATER-TUBE BOILERS, oamm = Jacks, Valves, 


107 Hope St.. GLASGOW. 30 Cortlandt St., NEW YoRK.| Wi FITTINGS, 
This System of Feed Water Heater is the Best heme saeeee Vault Elevators, Etc., Etc. 


FEED-WATER HEATER AND PURIFIER, WATSON & STILLMAN, 
























a with PUMP. 
After 10 years’ 








existence is still E> 204-210 E. 48d Street, N. Y. canada by 
unequalled for 
HEATER durability, effi- THE PORTER THE E. HORTON & SON co., S| 
ciency and econ- Windsor Locks, Conn., U.S.A. 
on the system. omy. Manufac- I - Fe 7 . | 
Has Straight Tubes turers should BEL LAM Send for Illustrated Catalogue, ak 








With reliable provision 
for expansion, and 
HEAT AND PURIFY 

THE WATER. 
EQUAL TO ANY 


a SIMPLE, CHEAP AND GOOD. fj Foundry fon 

motive ges : Send for Catalogue. IF LU X - 

generated with TE 
THE HOGGSON & PETTIS MFG. CO, ae 


all possible econ- 
omy. Investi- SEND FOR LIST or USERS. — 


babes or” gation costs but New Haven, Conn. 


urface and . ss . 
Wear the Longest. wt ke vel oo Mf’r’s of the Sweetland Chuck, &c., &e. Evansville Spar Mining Co., Evansville, Ind. | 4 


Send for description and munerative. 66 ” Exhaust Tumbling Barrels. < 
Histories "of Bolters - Send for Descriptive Pamphlet. CUSH MAN CH | [ KS a — pri 
BridgeportBoiler Works, FRANK M. SLRS — Detroit, Mich. TNA AON, Henderson Bros. St 

Bridgeport, Conn. WILLIAM = ” BAILEY Are guaranteed to be right in all respects. Ask to | “ : fr ‘ 
Agents, TF POND ENGINEERING COMPANY, es eee Tats vane, |600 Chita oh Youn Galers, a Wilhe Ghosh to ths MANUFACTURERS, you 


St. Louis and Kansas City, Mo, factory. Respectfully, ; WATERBURY, CT. Pr 


i Tho Baty cxcurm|7#* CUSHMAN Cuuee C0.) site sos crcrsan 
== FOUNDRYMEN =a 


_s Generates steam rapidly and economi- 
| eally. Constant circulation of water. 
Easily Cleaned. a be yoo poomaees See: 
fectcombustion, Best evaporative duty. g : 

i The march of improvements demands investigation 
for successful competition. Why not investigate 
and save your metal, labor and fuel, $5 to $25 every 
heat, without dropping your bottoms, by adopting 
































Material and workmanship Al. Large 
number in use, 


WM. T. BATE & SON, 

















Ce ata | MERE y SARERERISTE | Kelm’s Wator Jackotd Stoam Jt Cupok J — 
acumen Furnace, 
. nT an ae _ ea oe i 
65 & 67 Oliver St., Boston, Mass., A SPECIALTY, a MS. 
USE sxeo rom Pond wk ac Co, "ae" 





CORRUCATED TUBING 


For BOILER CONDENSER and other TUBES 


exposed to Expansion and Contraction, and gain 


=Tu0s.a-oaLterraco.||Ne Hartsfeld Furnace Co., 


1305 Buttonwood Street, [LIMITED.] 


PHILADELPHIA, PA. | BQ X 459, - CINCINNATI, OHIO. 
Portable Drills, 32 






































2 Shon able ~ Emery Wheel 
in Strength, Durability and Safety. Hand Drills, a ¥ Surfacing ites. 
BEST CHARCOAL IRON STANDARD Boiler Shell Drills, | &zyo- 
® s 8 BE 
Light Drill Presses, pges | 
La -W elded Special Machinery. Gr 
SEND FOR CATALOGUE. e } 
rat | 
SYRACUSE TUBE CO., SYRACUSE, N. Y. STEEL BALLS Vilil a, 
FOR ANTI-FRICTION BEARINGS, | 22.572 ¢ 
OF BEST CAST STEEL. ea2,8°3 S98 
U BAI # D MACH Q N E RY CoO HARDENED GROUND & BURNISHED, peer gca = | 
. * 8-16" to 3" Diameter. Sane aks rs 
KkPVWrittaburegh, Pa. Samples and prices on application. Pere ae 
——_—_——- SIMONDS ROLLING-MACHINE CO.| “33323: = “% wis . 
MACHINISTS’ TOOLS AND SUPPLIES. FITCHBURG, MASS, | GFIELD GLUE AND EMERY WHEEL C0., 
® SPRINGFIELD, MASS. 
Pattern Makers’ Tools. Boiler Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. LATHE WHITE'S FLEXIBLE METALLIC FILLE! 





For use of Pattern Makers and Architects. 
HOWARD WHITE, 44 N. 4th mi 





BOILER EXPLOSIONS ané SHEPARD’S NEW $60 





Center Grinder 


















27 EUCLID AVENUE, 
CLEVELAND, OHIO. 








damage from too little and too much SCREW-CUTTING FOOT LATHES. 

Soonomeal seslia by’ tang (66 WE Root and Fower Lathes, Drill wane TU ee a 

LIANCH SAFETY Wire COLUMNS a Mandrels, Twist Drills, ee Pie 

and Dealers general! if gus, Calipers, ete, Lathes on A cheap and effective tool, 

8 Send for Tilastrated Price List. ment. needed in every well-reg. I.P. RICHARDS’ 
RELIANCE GAUGE CO., - Amateurs or artisan. ulated machine shop. BEST SYSTEM OF SCREW PUNCHES 


Write for prices 
Address, H. L, SHEPARD, Agent, 1942. Second St. Clacinnat!0. epusticed acragdeed 











TRUMP, BROS.) gp 


MACK. C0. FOR RIVET 3) 
WILMINGTON, DEL. 8 PROM 4" TO 8" I. 


Cosgrove’s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, 
Drill Presses, Etc. Complete in every particu- 
lar. Trunnion and Base Graduated, admitting 
of great range of positions and for registering same. 
Steel Jaws 8 inch x 2 inch. Will stand hard usage. 


PEDRICK & AYER, 1025 Hamilton Street,  - Philadelphia, Pa. 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 seid fe Europe since first introduced, with increasing 
sales Highly recommended also by the U.S. Board of Supervising Inspect- 
ors of Vessels at Washington, D. C.; by Prof. R. H. Thurston, and many 
other eminent expert engineers, as superior to any. now in use, and filling 
all requirements. Highly recommended also by a number of master 
mechanics. 


GEO. VAN WAGENEN, 
233 West Street, New York City, 


SOLE AMERICAN LICENSEE AND MANUFACTURER. 
ge Illustrated Pamphlets on Application. a4 


_ 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bediord, mts 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





CURTIS & CURTIS, 
2 Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport 0t.,U.S.4, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
Pipe Outing Se 
A __ ome ot Sone 
aan ae on od pe up to ais 
gnch diam. No vise is required. ; 
Sendfor Illustrated Catalogue. 


AA CHINER 
For Reducing & Pointing Wire 


Especiatty Avapteo to Pointina WIRE 
Rops ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


E S. W. GOODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
amay be done without 


causing R U ST 


by using our Non-Oorrosive Soldering Fluid. 


le Bottle, prepaid, for 10 Cents. For sale 
Sample » P by all @ vv Heng 


STERLING BLLror®, NEWTON, MASS. 








Iron and 





We are making a specialty of 
14Inch ENGINELATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 


Don’t sleep another night until 
you write us for Phototypes and 


Prices. §. Ashton Hand Mfg. Co, 


Toughkenamon, Pa. 


HUGO BILGRAM, 


440 N. 12th St., 
Maker of all kinds 4 


MACHINERY. 


Special facilities for Accurate 
Work. 









. Pa 


Bevel Gears cut theoret- 








ically Correct. 












SHAPING MACHINES 


FOR HAND AND POWER, 
6", 8” and 10” Stroke, 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





NGINE Lath on, Hand Lathes, Foot savent ht Drills, 
and Milli: > Wackines. Aquat, MAN re 
& MOORE, 111 ERTY STREET. NEW YORK. 








COFFIN & LEIGHTON, 


He LoorrwarzicurenD synacusnnuy 3 
tun Fee ee hy Oe 4 
MACHINIST’ $ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 


EVERY SCALE GUARANTEED. SEND FOR LIST 
SYRACUSE, 





N. Y, 





T ve ‘ 

Wood- Working Machinery 

For Chair, Furniture ona 
Cabinet Factories, Box Shops, 
= Planing Mills, Pattern Mak- 
ers’ use, etc. 

ROLLSTONE MACHINE CO. 

45 Water St.,Fitchburg, Mass. 











SEND FOR PHOTO OF OUR NEW 


17 inch HNGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 
THE MULLER MACHINE TOOL Co., 


8TH and EVANS STREETS, 


AND IMPROVED 


CINCINNATI, OHIO. 





“BORING AND TURNING MILLS f= 


—_- 
p=" ' 
——S 

mM" 


?. wey 

Ht 

LATHES PLANERS DRILL PRESSES 4 
F.P.MICHEL ROCHESTER N.Y. 


L. W; Pond Machine Co. 


_ Manufacturers cf and 
Dealers in 


Iron Working weal 


Improved Iron 
Planers a_ spe- 


a8 Feed, pat- 

Feb. 9, 1886. 

Belt Shifter, 4 
ented Nov. 2, 2886. 













140 Union St. i 
Ween: id 


PRICHT | 


Siz ES 


Viceees 


WE MARE 


Ri BE 


RILLS 
YDER 


a WORCESTER, MASS 








“Ech ipse ’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion. Cuts and screws pipes 
Y%, to 2-inch. Easily carried 
about. al 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
"7 Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread 6-inch bife. 
No. a Cuts and Screws 2% to 
No.3 “ “2% to 
It will pay you to write us += 
rticula 


a: rs. 
PANCOAST & MAULE, | 

(Mention this paper.) Philadelphia. 

aa We also build Power Machines. 














1\" alba 


alt 
Nizal Wine OF 5 


io CARY. & MOEN ©) 
oes Nee S 


NEW. HAVEN MANUF’G CO. 


New Haven, al 


Lathes, 
Planers, 
Shapers, 

Slotters. 
Etc. 











DIXON’S 


Graphite Grease 


FOR CEARS. 


Can be recovered and run through 
several times, 








Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 








ween BARKER & C0., 


Manufacturers of 
Iron and Brass 
Working 


| MACHINERY 


140 & 142 E. Sixth St., 






‘ circulars and Near Culvert, 








NATIONAL 


AUTOMATIC 


“THE BEST 


PREMIUM.- AT: EVERY -E “EXPOSITION 
— CATA LOGUES:-ON-APPLICATION - 


STO HEADERS. 
a > ee ie oe —9 


j=10)& 
oS Hor & SPrSUPSET TER 
— = CARRIAGE: BOLT: MACIIINERY <— 


HOT & COLD-A OMATIC- NUT & WASHER-TAPPERS-0F EVERY STYL 


WIRE: NAIL: MACHIN | he 


THE ONLY SPECIALIST 


FURNISHING: ‘COMPLETE: PLANTS 


tHeNATI JOKAL MACHINERY Co 








D. SAUNDERS? SONS 


MANUF “ RE X OF THE ORIGINAL 
TRADE MARK. 


a 
Pipe Catting breading Machine 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS 
Pipe Cutting and Threading Machines 
for Pipe Mill Use, a Specialty. 

Send for Circulars, YONKERS, N. Y 





Ait 


) Agents, Manning, 


MACHINERY C0, 


CLEVELAND, OHI10. 
Manufacturers of 


Cutting from 8-8 in. to 6 in. diameter. 
Also Separate Heads and Dies. 


Send for Catalogues and Discounts. —— 
Maxwell & Moore, New York. . 







I ong x “d aT. DEC. 6, 1882. 
ingle Automatic Boltcutters, PAT. DEG. 4, 1883, 


PAT. AUG. 26, 1886 


— 








action. 


THE WARDER BUSHNELL 
Cuas. A. Bauer, General Manager. 


GOLD MEDAL AWARDED, MECHANICS’ FAIR, BOSTON, 
For the best system of Electric Lighting in the World, address 


THE WATERHOUSE ELECTRIC & MANUFACTURING CO., 


IARTEFORD, 


WHAT THEY SAY. 


SPRINGFIELD, On10, April 9th, 1888. 


THe WATERHOUSE ELECTRIC AND M'F’G Co, Hartford Conn. 


Gentlemen;—Replying 


to your favor of the 6th instant, would say that the machine and lamps 
ou furnished us for Electric Lighting are giving the very best of satis- 
We are well pleased with them. 


Very truly yours, 
& GLESSNER CoO. 


DEC., 1887. 


CONN. 





Worcester, Mass. 


W. C. YOUNG & CO., Manufacturers of 


Engine Lathes, Hand Lathes, 


«“ Ts )NLY. PaRraoT” : 
, BUFFALO 












The Lightest, Strongest, 
Most Durable, Easiest 
Working, and inevery way 
THE BEST 


<== Bullalo Forge Co., 


BUFFALO, N. ¥. 





Friction Driven 
Center Grinder. 
A neat, simple and hese tool 
to true up centers, will grind 
AY centers up quicker’ } ol | 
can be annealed, turned an 
hardened, will go on any size 
lathe without any adjustment. 
Send for descriptive circular 
ENERQY M’F’O CO. 
1115 to 1128 8. 15th Street, 
PHILADELPHIA. PA. 





SEND FOR CATALOGUE. 
ORCESTER t MACHINE SCREW CO. 








| 
Portable Forge Made. 








P. BLAISDELL & 00. 


Machinist | Tals 


CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 







Variety and Universal 


WOOD WORKERS. 


Band, Scrolland Circular Saws, Re- 
ee sawing ‘Machines, Spoke and Wheel 
“ i) & Machinery, Shafting, Pulleys, etc. 

\ All of the highest standard of excel- 

lence, 


= W. H. DOANE, Pres. 





D. L, LYON, Sec'y. 


TO MACHINERY MANUFACTURERS. 


Having a first-class Machine Shop and Foundry, 
the latter nearly new, we would like to correspond 
with parties wishing to extend their business. 

HARRIS MANUFACTURING CO., 
Providence, R.I. 


Almond Drill Chuck, 


* Sold at all Machinists’ 
i =f Supply Stores. 
: T. R. ALMOND, 
83 & 85 Washington 8t., 
Brooklyn, N. ¥. 


MACHINE TOOLS. 















Special or General, any size, for the manufacture 0) 
Ordnance ymotive, Marine and Stationary Engines, 
Ships ’ Boile cy ea , supp lied to many leading Firms in the 


United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


GAGE MACHINE WORKS, 
Waterford, N. Y. 


Manuf’r’s of 


"FOX, TURRET 














railroads of the country. 








prices. 





CINCINNATI, 0. 


WORCESTER, MASS. - TOOLS, 
Of steam pressure and maintenance of the same at an uniform 


number of pounds, is the first requisite of a good reducing valve. 
The **Mason” is used by the leading factories, sugar refineries and 


MASON RECULATOR CO., BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 
Wie aaaatyy noo PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission ra 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting injeseor of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


{NJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY: SERVICE, 


Tart Aura GL 


" ono. 
Double, Single, Anglee 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing | 
Gate, Multiple, Belt ond Dc 
Steam-Driven Dp! 


mem, Punches and Shears, 4)1 | i 
i Over 300 Sizes. cn ! 


Se Power Cushioned Hammer. 





Send for New Catalogue. = 


PHOSPHOR-BRONZE| 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
a 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
C\F Y | ORIGINAL MANUFACTURERS OF PHOSPHOR- 
Dy ihe, bron | BRONZE IN THE UNITED STATES AND OWNERS 
SRY NO Longe. OF THE U.S.PATENTS. 


THE BECKETT & MCDOWELL MFG Co. 


ARLINCTON, N. J. S. A. BecKkeTT, GEN’'L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘Pure Carbon Bronze.” 


CARBON BRONZE 6O., 


SOLE MANUFACTURERS, 


388 WATER ST., PITTSBURGH, PA. 
CLUTCH PULLEYS ANC 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 
North Adams, Mass. 


END for Illustrated Price List of Fine Tools, 
~ manufactured by Standard Tool Co., Athol, Mass. 





“W/ GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 








FRICTION 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


= «= THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


+ = PRICES$450 °& UPWARD 





Sa 


UNIVERSAL RADIAL ORI a 


PECKS PAT! DROP PRESS: 


BEECHER & PECK, CONN, 


DROP BORGINGS 6: ste. 


BEECHER & PECK, NEW HAVEN CONN. 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


VOLNEWY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc. 

etc. Manufactured and for sale 
by CHAS. F. BAKER, 


223 Third Ave., 8, B., MINNEAPOLIS, MINN. 


MACHINE TOOLS 


For Immediate Delivery. 








——THE— 

Powell Planer Co. 
Manfrs, IRON PLANEBS, 
Worcester, Mass. 








OSGOOD DREDGE 00., - ALBANY, N. Y. 

BALPE &. peace, tee, JAMES H. BLESSING, Vice-Pres. 
JOEN E BOWB, > Seotetary and Treasurer. 

\IT CHING DERricks: 


MACHINES, Etc., Etc. 1 42 in. x 18 ft. bed, treble-geared LATHE, 


1 82in. x 18 ft. bed, treble-geared sé 

1 36 in. x 36 in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in. x 12 ft. stroke PLANER, 

1 48x 48x 22 ft. stroke PLANER, 

These planers are held at very low prices, 

1 72in. Pulley TURNING MACHINE, 

172in. “* BORING MACHINE, 

1 13in. SLOTTER, 

1 42 in. Cam Milling Machine for Printing 
Cam, 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 


Ppreeces, 
Excavators, 


Press 





—OOMBINATION PREDGB. —- 


ee 
— 





Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


BLOWING ENGINES, 


INQUIRIES 


WASHINGTON AVENUE AND FIFTH ST.,_ - 
—SOLE MAKERS OF—— 


- PORTER- ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


REVERSING ENGINES, 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps and Gas Apparatus. 


PHILADELPHIA. 


STEEL AND 


SOLICITED. 


BEMENT, MILES & CoO., 


PHILADELPHIA, PA. 


—BUILDERS OF— 


METAL-WORKING = MACHINE ‘TOO: 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


ETC. ETC. 





Price, photo; 





G 


THE OPEN-SIDE TRON PLANER. 


For Accuracy and Dispatch in the performance of the 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 

For a large class of the Extra Wide and Heavy Work, 
requiring the 

the Open-Side Planers are invaluable. 
The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


Large and Costly Planers of the regular type, 


s, etc., on application. 


BALTIMORE, MD. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy 


Gold Medal ‘Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 60., 


BUFFALO, N. Y. 





No more trouble with Loose Pulleys. 

ORMSBY’S PATENT SELF-LUBRI- 

CATED PULLEY BEARING settles the 

business. Can be used on old ornew 
® shafts, and in any ition. Send 

for circular and price 

GLOBE LOOSE PU LLEYCO. 

Covington, Ky. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit 

20,000 Horse Power 

™ sold. Prices low. Sat- 
isfaction universal, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. No dust. Auto 
matic in fuel and water sup- 

y. pittucireted Catalogue 
Ry. Mention AMERICAN 
CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


evan CATAWGIE OF EOS 


And Supplies cat treo So any omy am snotty of Ten 
in stamps any or 


CHAS, A STRELINGER & C0., Ze Det, Mich, 
EAGLE 8 

ANVIL 
“$3 WORKS, 


Trenton, N.dJ. 














The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil, — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 





ranted and 
lower price. 


HARLES Mu ‘oa 
v 
SS ANN’ST.#* NEW YORE: 


COPELAND 
OIL-BURNING STEAM ENGINE. 


Water, Steam, Fire. Entirely 
and reliably 
AUTOMATIC. 
No Engineer required. Con- 
sumes about one-third as much 
oilas other oil-burning engines. 
Weight of 2 H. P. engine, 100 

pounds. 
GEN ERAL AGENTS; 


"KIRK BROWN, 
18 S. Broad Street, Phila, 


icago : 
COPELAND 8. E. CO., 
199 S. Clark St. 
St. a 





Penna. 


.- BUCK & CO, 


NORTHROP "MFG. co. 
117-121 N, Front St., Oamden, N. J. 


/KORTING GAS 
ENGINE. 


l to 100 Horse Power. 





The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 


CATALOGUES on 
APPLICATION. 


KORTING Gi 
ENGINE CW, 


LIMITED. 


60 BARCLAY STREET, 





NENV YORK. 
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NEW TANGIE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


These engines are the ‘iia result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
ai g in Steam C onsumption and superior regulation guar- 
\ ites = anteed. Self-contained Automatic Cut-off Engines 
= 12to100H.P.for driving Dynamo Machines a specialty. 
2 Illustrated Circulars, w vith various data as to practical 
Steam Engine Construction and performance, free by 


EE" mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS : W. |, SIMPSON, 01 TELEPHONE BUILDING, N. W. ROBINSON, cor. Clinton & Jackson Sts,, Chicago, Ill. 


ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENCINE WORK. LIMITED, PHILADELPHIA. 


Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP C0.’S 


BUCKET AND GRAVITATING 




















oo Automatically drain the water of 

condensation irom HEATING COILS 
and return it #o the boilers, whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
= HKlessing’s Renewable-Seat Stop and 
Valves, Pump Governors, and 
= Water Circulator and Purifier. 


— Albany Steam Trap Co.‘w?4"” 











een 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 





83d and Walnut Sts. Branch Office, 130 Washington St. 
— y PHILADELPHIA. CHICAGO. 


! | 1 OVER 25, 000 ENGINES IN USE. 
—— == ((ARANTEED To Consume 25 to, 75 ANY Other Gas Engine doing 
ioDGE DAVIS & CO. 
CINCINNATI, 
OHIO. 


2" 17" Engine Lathes for tool rooms a 
specialty. Every lathe complete with taper 
attachment, Compound rest, 1 5-16” hole @ 
in spindle, etc. 
















MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 





("See special adv’t page 16. ge§ 
CYLINDER SIGHT 
FEED CUPS, 
——— —— 


a PATENT OILERS 2 See 


Valves for Stationary, Marine and eo aaenee Bollers, 
Manufactured by. 


J. E. LONERGAN & CO., Brass Founders & Finishers, 
211 RACE ST., PHILADELPHIA, PA. 


SEND 6 CENTS xs ‘THE PORTER-HAMILTON, 


CATALOGUE of Fine 
Toots. E. H. RANDALL 
& Co., 154 Lake St., Chi-~ 
cago. Weste rn agents for 


SEND FOR. LIST 


——() #} —. 


same 


ON HAND. 
ALSO CATALOGUE 


Cold Rolled Shafting 


PULLEYS, HANGERS, &C., 


E, P,BULLARD, 


62 College Place and 72 Warren St.,, 
NEW YORK. 


























~ The Engine in ype for Heavy Work. 
WILLIAM TOD & CO., 
YOUNCSTOWN, OHIO. 


WILSON’S 
, SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co, 


BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS, 
Wilmington, Del. 


McMAHON & COMPANY, 


MANUFACTURERS OF 
















. s 7 
Machinists’ Tools, 
AND 
Patent Friction Pulleys. 
Water &t., Cosnee Ledge, 
WORCESTER, MASS, 



















































San Soe 










Fy VARIE™ xT Fe 
CONTRACTS TAKEN Te a 
OR eT . 7 a 
cone oOWE ' == = 
con R Ani? - : : = : 
Ihe- 




















Tressure. 


corset (mp 
TUBULAR poiuers. © 


Hote CORTNGINES 
igh 






ee GEO-A-BARNARD 
“AGENT - 


FRICK COMPANY, Builders 


WAYNESBORO, PA. 



























Eels Cars Engine. 


Non-Condensing, 
Condensing, 
_ Compound: 


40TO 1 1,000 H. P. 





Send for Circulars. 


B. P. HAMPSON & C0,, 


36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 





— iA GENUINE ‘CORLISS.” 
mM. J. TIERNEY, 20 NORTH CANAL “STREET, CHICACO, WESTERN ACENT. 


| ROBER HITEHILL, 





We 
Ju Wi 
ANE nS: OF IMPROVED 


con's M3$ 


SLIDE < oun NO 
STATIONARY BOILERS, 3 
GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


NEWYORK OFFIC 


WBUR 
Win. 












PO eS eee ee 
Cor.CorTLANDOT& CHURCHST. 2s — 








Section of Copper: “Wire-Sewed Light Double Belting. specially adapted to use on cone 
pulls »3 and other hard places. Manufactured by the PACE BELTING CO., Concord, 
Also manufacturers of Staple and Special Grades of Leather Belting, wee 

Perc yis? © ‘PATNA BRAND’? Lacing, aud the ‘‘ HERCULES”? Lacing, Send for Oatalogue No, 2 


hous FLATHER LATHES 


: 14, 15, 16, 18, 20 and 24 
Engines, Inch Swing. 


Se |Any length of Bed up to 20 feet. 


and 
SPECIAL CHARACTERISTICS. 


Large Hollow Spindles. 
Great Range of Feed. 
Proper Proportions. 

Fine Workmanship. 

Turret Attachment. 

Taper Turning er as 


Works at Nashua, N 


HILL, CLARKE & CO. 


ee Selling Agents, 





ZI SNOT olLVe 













STEARNS WF’ 77 COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY. 


Works at Erie, Pa 





New York Store, 46 Cortlandt Street, 
SMITH & BARNHURST, Managers. 









156 Oliver St., - Boston. 
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BROWN & SHARPE MFG. CO., 
PROVIDENCE, | U. 5. A., 


INVOLUTE GEAR CUTTERS, EPICYCLOIDAL GEAR CUTTERS, 


MILLING CUTTERS, FORMED CUTTERS, 


SIDE MILLING CUTTERS, V SHAPED CUTTERS, 
ANGULAR CUTTERS, 


Tap Cutters, Reamer Cutters, Twist Drill Cutters, 
STRAIGHT LIPPED TWIST DRILL CUTTERS, 
Cutters for Spiral Mills, Screw Slotting Cutters, 
INSERTED TOOTH MILLS, END MILLS, 
METAL SLITTING SAWS. 


Catalogue, with Price Lists, Mailed on Application, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


' _ UNIVERSAL 
~ Radia 


Drilling Machines, 


NEW PATTERNS, 1887. 
Increased Power. Great Strength. Arm 
Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


Patented May 10, 














1887. 


‘NEW YORK. CHIGAGO.PHILA# BOSTON = 


The Original Unvuleanized Packing 
CALLED THE STANDARD at tuintePecking bx sien 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘Trade Mark.” 


‘INS 26 
* STANDARD" 


TRADE MARK 


uk, pe yet 


EET BOSTON. 
13 sour OURTH ST., PHILA. 


ORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS, 


LODGE, DAVIS & CO., 


CINCINNATI, OHIO. 
20 inch Upright Drills. 25 inch Beak Geared. 
28, 32, and 40 inch Power Feed Drills. 
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SHAPERS, 
17”, 19, 21, 24”, 27": 


8’’, 10”, 15’, 20’, 26’, 82” Stroke. 


ENGINE LATHES 


WRITE FOR PRICES, IT WILL PAY YOU. 
(See special notice of Engine Lathes on page 15.) 


JE. GOULD & EBERHARDT 


NEWARK, N. J. 
Eberhardt's Patent 


AUTOMATIC 
GEAR CUTTER. 


18in. Win. 36 in. 50 in. | 
60in. S84in. Sizes, 





Headquarters in New York City for 


STANDARD 


MILLING MACHINES, 


‘UNIVERSAL PLAIN FOR 





“Experts, pronognoed it} 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 


Machines shown in operation by the man’f'’rs, 


EE GARVING CO., 


139-141-143 CENTRE STREET, 


THE PRATT,& WHITNEY CO, 
| manutacture LATHES —e 


AND OF THE FOLLOWING KINDS. 


Hand, Engine for Turning and Screw Cutting, Cutting Of, 
ES; Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 


ear PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 west Washington Street, Chicago, Ils. 


tS BILLINGS AND SPENCER CO., HARTFORD, GT, U. 8. 4 


MANUFACTURERS OF 


OS \ BILLINGS’ DOUBLE-ACTING 
2O=" RATCHET DRILL 
ae For Morse Taper Shank Drills, 
: Packer Ratchet Drills, 
mas, Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION. 











it 
1 1a 
a 


HA) TAA 


it 
WARNER & SWASEY, 


CLEVELAND, OHIO, 


IV{ACHINE TOOLS 


For Iron and Brass Work. 
SMALL TOOLS & FIXTURES. 


Gear Cutting in all its Branches, 


{LLUSTRATED CATALOGUE ON APPLICATION, 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious = ag a g8 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith sho Dp; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also lizht traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and sc ‘ratch rooms. The pe yoo! has capacity 
for making the heaviest class of castings 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
n-w patterns of the latest and best designs. 


- | SALESROOM and OFFICE, 111 & 113 Liberty St., W. Y. City. 
NEW SHOPS, Plainfield, N. J. 
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Gear Wheels and Gear Cutting.—I make g «- 
order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g. Ready made brass g by me mail at low 
prices. Bevel g with pe srfect planed teeth. and Book on 
g,$1. Facilities co np ete. Terms reasonable. Send for cat. 

GEO. 8B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough jn 60 days’ 
use to pay first cost; no 
shop can afford to do with- 

out one. We have now 
ready tor f rdyew ot shipment 
both Key -Seating Machines 
and 20-in. Drills. Send for 

Photo. and Catalogue. 


W. P. DAVIS, 
NORTH BLOOMFIELD, N, Y, 


Small cast g. 


J. M. ALLEN, Presment. 
W. B. FRANKLIN, Vice Present. 


J. B. Purrox, Szoretary. 








Lathes and Planers 


FOR ALL PURPOSES, 


THE G. A. GRAY C0., 


477, 479 & 481 ayemnens, cor. Webster, Cincinnati, Ohio. 














Photographs and prices sent upon application. 
Buffalo Steel Foundry, 
And other Tools for the Manufacture of all kinds of 
MIDDLETOWN, CONN. 
— {— 


J.M.CARPENTER & 


Si. pan ft 





GEAR AND RACK CUTTING TO ORDER. | Send for Illustrated Catalogue. NEW YORK CITY. 


PAWTUCKET. R.I. 


STEE [ k ASTI N as PRATT & LETCHWORTH, 
BUFFALO, N. Y. 

SHEET METAL GOODS, °°" erco'*°* DROP HAMMERS. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 
APS &DIE 


PUNCHING PRESSES, DIES, 
STILES & PARKER PRESS CO. 
Tosturs | 





